THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
AND RADIUM THERAPY 


VOL. 33 


JUNE, 


No. 6 


Ig 


THE 
IN THE 


By BERNARD H 


Hk N there are symptoms suggestive 
of sellar or suprasellar tumor px rhaps 
the first thought in the minds of 
the 
f the sella turcica. Since 


all clini 
clans 1s to obsery eC 


appearance of 


roentgenographic 
the 
observations of ( )ppenheim as to the roent 
gen changes in the sella turcica in acre meg 
aly, there has been considerable interest in 


this bony structure because of the need of 
determining the presence of tumors of the 
hypophysis and ce hope that something 


could be determined as to the size, de 
velopment and pathologic changes which 
may be present in the pituitary gland. 
Unfortunately the wide deviation, an 
teroposteriorly and laterally, and also the 
depth of the sella in apparently normal in 
dividuals make any estimate of the condi 
tion of pituitary gland (in most instances) 
extremely difficult. All 
genograms of the 
indicating the 


too often roent 
interpretec 


presence of a 


sella are 1 as 
hypophyseal 
tumor or an enlarged sella because the pa 
tient has clinical symptoms of such a le 
sion, when actually there is no roen 


logic finding of any 


tgeno 
diagnostic significance 
except perhaps a sella of more than average 
size. The roentgenologist is familiar with 
the fact that so per all sellas are 
larger than the so-called average 
The diagnosis of 
never 


cent of 
normal. 
pathologic change should 
be made unless the enlargement 1s 
unquestionably pronounced or unless there 
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is evidence of 
the 


decalcification or erosion of 
clinoid processes or of the floor of the 
sella. Unfortunately, in most cases of long- 
continued intracranial pressure, the sella 
not easily distin- 
actually produced by 


shows erosive changes 


guished from chose 


the pressure of a contiguous lesion, either 
within the sella or outside the sella in 
proximity to the clinoid processes. Intra- 
sellar lesions often produce the typical 
ballooned sella which has been so. well 
described by Davis,' with elevation, back- 


ward displacement and erosion of the pos- 
terior clinoids, the anterior 
yf the sellar floor. 
These signs may be definite indications of 
the presence of a pituitary tumor. 


elevation of 
clinoids and depression 


\ lesion 
above the sella may flatten the sella, de- 
press and erode the clinoids and produce a 
A le- 


depress the sellar 


definite picture of suprasellar tumor. 
sion on either side may 
Hoor and erode the clinoids on one side, 
producing a duplication of the floor at a 
different level as shown on a lateral roent- 
genogram of the head,’ and may perhaps be 
best demonstrated by an i 


anteroposterior 
view of the sella. 


Erosion of the sella may 
also be caused by an aneurysm of the circle 
of Willis or of the internal carotid artery. 
Malignant tumors often produce destruc- 
tion without any evidence of displacement 
the and incorpo- 
rates the bone 1n the tumor growth. 


because lesion invades 
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Fortunately for the roentgenologist most 
tumors in the sella and its immediate neigh- 
borhood produce these typical appearances 
on the roentgenogram. There are, how- 
ever, many sellar lesions accompanied by 
early eye changes and clinical evidence of 
tumor in which there are no definite 
changes in the bony structures of the sella 
turcica; these lesions demand other meth- 
ods for their detection. Calcification which 
produces increased density on the roent- 
genographic film is perhaps the next most 
important aid in determining the existence 
and exact location of a tumor in the region 
of the sella. There are many of these le- 
sions, however, that do not produce sufh- 
cient calcium deposit to produce contrast- 
ing density on the roentgen film. Calcitica- 
tion is usually indicative of the presence of 
a tumor but may not determine accurately 
its location, for the calcification may be in 
the center of the lesion, at its periphery or 
in the tissue adjacent to the lesion. Evi- 
dence of increased density or calcification 
is usually sufficient to determine the pres- 
ence and approximate situation of a great 
number of suprasellar lesions. Calcification 
in intrasellar lesions is so rare that this 
method of identification is of little impor- 
tance in this type of tumor. McKenzie 
and Sosman‘ reported a group of 35 cases, 
of which 71 per cent exhibited evidence of 
calcification. Among these 35 cases, there 
was calcification within the sella in only 2 
cases. A recent review of a series of 12 cases 
of suprasellar tumor in which operation 
was performed by Dr. Gardner of our 
Clinic shows that calcification was present 
in $ instances. In a group of 12 cases of in- 
trasellar tumor there was calcification in 
only 1 case. 

The necessity for other roentgenologic 
methods of diagnosis is at once apparent 
in the case of lesions without calcifications 
or characteristic sellar deformities. As has 
been the case in the development of other 
roentgenologic diagnostic methods, some 
type of contrast medium is utilized. The in- 
troduction of air into the basilar system 
and ventricles, particularly into the third 


ventricle, seems to be the logical proce 
dure. Roentgenologists are much indebted 
to Dandy for the introduction of this pro 
cedure, encephalography. Encephalogra 
phy has been developed to such a degree 
of usefulness that it is definitely indicated 
in suspected presence of suprasellar lesions 
or of intrasellar lesions when there is some 
question as to the presence of a tumor. 
Many surgeons have attempted to discour 
age this method of examination on the 
ground that it is accompanied by an un 
warranted risk to the patient, particularly 
in those cases in which there is evidence of 
intracranial pressure. In 1932, Gardner? re 
ported Ig patients with increased intra 
cranial pressure in whom encephalography 
performed with proper precautions as to 
technique was accompanied by only a 
minimum of risk. Stimulated by this en 
couraging report, a constantly increasing 
number of cases have been subjected to 
pneumoroentgenologic examination, with 
constantly increasing appreciation of the 
value of the procedure. In 1933, Dr. Gard 
ner and I* reported the results of encephal 
ographic examination in 50 cases of sur 
gical lesions of the brain. Since that time 
practically all patients with symptoms of 
a suprasellar lesion have been examined 
in this manner at the Cleveland Clinic. 
Of the 12 cases of suprasellar tumor re 
viewed in this series, an encephalogram 
was made in g cases. In 7 of these the 
tumor either was visualized or the deform 
ity of the ventricles, particularly of the 
third ventricle, and of the basilar cisterns 
confirmed the presence of a tumor of the 
suprasellar type. In the other 2 cases there 
was nothing in the encephalogram to indi 
cate the presence of a suprasellar tumor. 
In the 3 cases in which encephalographic 
examination was not done, the presence of 
the tumor was confirmed by the evidence 
of calcification in 2 cases, and by definite 
sellar changes in the other. In the 12 cases 
of intrasellar tumor, encephalography was 
employed in only 2 instances. One of these 
showed the tumor protruding up from the 
sella and this finding confirmed the clinical 
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diagnosis. In the other case, the encephalo 
gram ruled out the presence of a tumor 
above the sella. In the other 10 cases of 
tumor within the sella, one was identified 
by the presence of calcification of the sella 
and 9 by the changes in the sella turcica, 
together with the characteristic clinical 
symptoms of pituitary tumor. 

The findings of importance on the en 
cephalogram in cases of suprasellar tumor 
are (1) complete or partial obliteration of 
the cisterna chiasmatis by the tumor, (2) 
elevation of the floor of the third ventricle 
or encroachment on its anterior portion, 
(3) separation of the anterior horns of the 
lateral ventricle, and (4) the visualization 
of the tumor mass by the surrounding air 
in the basilar cisterna and third ventricle. 
Through obliteration of the cisterna chias- 
matis, these tumors usually diminish the 
number and size of the cortical pathways 
in the cerebral areas. 

The 24 cases in this series included the 
following types of tumor, all of which were 
confirmed by operation: 11 pituitary ade- 
nomas and 1 medullary blastoma among 
the 12 intrasellar and 6 cranio- 
pharyngiomas, 1 glioma, 1 papillary car 
cinoma, 3 suprasellar cysts of the Rathke 
pouch type, and 1 meningioma among the 
12 suprasellar tumors. 


lesions 


This series of cases is small, but it offers 
definite evidence of the valueof encephalog 
raphy as a diagnostic aid. In this discus- 
sion no mention has been made of the 
clinical symptoms and the ages of the pa- 
tients, which factors are of extreme 1m 
portance in forming a final diagnosis, be 
cause it is desired to place special emphasis 
on the contribution of roentgenology to the 
diagnosis of sellar and suprasellar tumors. 


SUMMARY 


In reviewing a series of 24 cases of tu 
mor in or near the sella, 12 intrasellar 
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lesions and 12 suprasellar lesions, the 
roentgenologic criteria which are observed 
in roentgenograms of the sellar region and 
in encephalograms made following the in- 
jection of air are discussed. 

The signs on the roentgenogram indica- 
tive of pathologic changes in or near the 
sella include decalcification and erosion of 
the clinoid processes, calcification, and ele- 
vation or depression either of the roof or 
Hoor of the sella. 

When these definite roentgenographic 
signs are absent, encephalography is em- 
ployed. This method is most valuable in 
the case of a suprasellar tumor which may 
be visualized directly or may be producing 
a deformity of the ventricles or of the basi- 
lar cisterns. Encephalography is seldom 


sellar tumor, which usually produces suf- 
ficient calcification or deformity to make 
possible the diagnosis from the roentgeno- 
gram.* 


kor discussion see page 


REFERENCES 


Davis, Loyat. Intracranial Tumors Roentgen 
ologically Considered. (4nn. Roentgenol., Vol. 
x1v.) Paul B. Hoeber, New York, 1933. 


2. Garpner, W. J. Encephalography in cases of 
increased intracranial pressure. Ohio State M. 
1932, 26, 115-118. 


3. Garpner, W.J., and Nicuots, B.H. Encephalog- 
raphy in surgical lesions of the brain; report of 
SO consecutive cases. 
342-347 

1, McKenzie, K.G., and Sosman, M. C. Roentgen- 
ological diagnosis of craniopharyngeal pouch 
tumors. Am. J. RoenTGENOL. & Rap. THERAPY 
1924, 77, 171-176. 


s. Sosman, M. C., and Vocr, F 


internal carotid artery 


dm. ‘Ff. Cancer, 1933, 17 


.C. Aneurysms of the 
and circle of Willis, 
from the roentgenological viewpoint. Am. J. 
ROENTGENOL. & Rap. THERAPY, 


1g26, 75, 


| necessary 1n making a diagnosis of intra- 
t 
bp 


ENLARGEMENT OF THE DEFECT IN THE AIR 
SHADOW NORMALLY PRODUCED BY 
THE CHOROID PLEXUS 
ITS OCCURRENCE AFTER VENTRICULAR PUNCTURE’ 


By CORNELIUS G. DYKE, M.D., CHARLES A. ELSBERG, M.D., 
and LEO M. DAVIDOFF, M.D. 


NEW YORK CITY 


N ONE. of the papers on “the demon- 

stration of normal cerebral structures 
by means of encephalography’”, a defect 
was described in the lower wall of the lat 
eral ventricle, located at the junction of the 
body with the occipital and temporal 
horns. This defect was frequently seen in 


Fic. 1. Roentgen ray No. 24530. Lateral encephalo- 
gram showing a defect in the atrium of the lateral 
ventricle produced by the normal glomus (arrow). 


the normal encephalogram in both lateral 
and anteroposterior views, and was shown 
to be due to the projection of the glomus 


of the choroid plexus into this portion of 


the lateral ventricle (lig. 1). 

This irregularity in the outline of the 
wall of the ventricle produced by the 
glomus of the choroid plexus was also 
visible in the roentgen films of cases in 


Dyke, C. G., and Davidoff, L. M. The demonstration of 


normal cerebral structures by means of encephalography. 1. The 
choroid plexuses Bui Veurol. Inst. N. Y 9 1932, 2, 331-340. 

*From the Departments 
Annual Meeting, 


of Roentgenology and 


which the air had been introduced directly 
into the ventricles instead of by the lun bar 
route. 

\ review of 100 ventriculograms showed 
41 instances in which there was a demon 
strable defect in the air shadow of the 
ventricle produced by the glomus. In 
cephalograms the frequency of the corre 
sponding glomus defect was somewhat 
higher (so per cent). The average measure 
ments of the glomus defect in the lateral 
horizontal films in the 41 ventriculograms 
was 10X6 mm. (60 sq. mm.). The maxi 
mum measurements which were considered 
within normal limits were 15 X15 mm. 
sq. mm.). Since the defect is most often 
visible in the lateral film, taken with the 
patient in the horizontal position, the 
measurements were made in 
plane. 


only one 

In a series of encephalograms the aver 
age measurements of the defect or notch 
were practically the same as in the ven 
triculograms. Moreover, in the routine ex 
amination of 1,400 encephalograms no ab 
normally large glomus defect was ever 
noted. 

Contrasted with these were 6 ventricul 
grams in which the measurements 
considered abnormal. The average for the 
latter cases was 29 X14 mm. (406 sq. mm.), 
the maximum being 40 X20 mm. (800 sq. 
mm.), and in these patients the question 
was raised whether there was a tumor in 
or adjacent to the plexus or whether the 
defect was due to some other cause. Aside 
from the relative rarity of tumor of the 
choroid plexus or of a neoplasm of the 
neighboring cerebral 


were 


substance which 


Neuro-surgery, Neurological Institute of New York. Read at the Thirt 
American Roentgen Ray Society, Pittsburgh, Pa., Sept. 25 
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could produce SO localized a projection 
into the ventricle, further studies 
demonstrated that the abnormally large 
the 
would have to be explained on some other 


Soon 


defects observed in ventriculograms 
basis. Encephalograms made several days 
later, in some of the same cases, showed 
the defect to have decreased in size. This 
led to the conclusion that temporary swel 
ling in the region of the glomus of the 
choroid plexus may be the result of trauma 
to this structure or the neighboring ven 
tricular wall, during ventricular puncture, 
as the tollowing experiences demonstrate: 


Case 1 (N.1. No. R. 
female, aged forty-five, entered the hospital 


April 7, 1932. 


12123) 


.. a white 


Complaints. Vertigo, vomiting and headach 

Present Illness. Yor a pe riod of four years 
prior to admission, the patient had suffered 
from paroxysmal attacks of vertigo, vomiting 
and headache at irregular intervals. The last 
attack occurred two months betore admission 
during which there was numbness of the left 
arm and leg. 

Veurological examination was negative ex 
cept for a slight left hyper-reflexia and nystag 
mus on lateral and upward gaze. 


Ventriculograms. Ventriculography done on 
May 23, 1932, showed the lateral ventricles to 
be slightly enlarged and a large porencephalic 


defect in the right frontal lobe. In addition to 
this, there was evidence of a large irregular 


Fic. 2. 


Case I. Roentgen rav No. Lateral 


ventriculograms showing an enlarged defect in the 


atrium of the left lateral ventricle (arrows). 
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four 
of the 


] ] 
Lateral encephalogram 


Fic. Case 


qaone 

days later showing a decrease in the size 

defect in the left lateral ventricle (arrows). 

mass 32X14 mm. in size, in the region of the 

glomus of the left lateral lig. i 
Impression. Porencephalic defect of right 

frontal lobe with enlargement of the defect in 


ventricle 


the region of the glomus of the left choroid 
plexus. 

Encephalograms. 
May 27, 
after ventriculography, but the defect in the 
left lateral ventricle was much smaller 
and measured 23X10 mm. 

Comment. The large defect in the left lat 
eral ventricle was situated in the area nor- 
mally occupied by the glomus. Although 
both ventricles had been punctured, the ab- 
normality was present only on the left side. 
K:ncephalograms were made four days later 
and they showed that the defect was defi- 
nitely smaller. The spinal fluid obtained 
at encephalography 


Encephalography done on 


1932, showed the lesions as described 


3) 


xanthochromic. 
The porencephalic defect in the right 
frontal lobe was sufficient to account for 
the patient’s symptoms. As a result of all 


Was 


of these facts it seemed likely, therefore, 
that the enlargement of the glomus notch 
was transient and probably related to the 


ventricular puncture. 


It was not until a year and a half later 
that we encountered another patient whose 
ventriculograms showed an enlarged glo- 
mus defect apparently unrelated to his 
disease. The case was one of hemangio- 
blastoma of the cerebellum. 
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Case 11 (N. I. No. 17733). J. C., a white 
male, aged fifty, entered the hospital on Oc 
tober 25, 1933. 

Complaints. Headaches and failing vision. 

Present Illness. About two years prior to ad- 
mission, the patient began to suffer from 
paroxysmal attacks of headache increased by 
flexion of the head. Other symptoms did not 
occur until one month before admission when 
he began to lose vision rapidly. 

Neurological Examination. The examination 
showed bilateral papilledema with optic atro- 
phy and diminished visual acuity and slight 
ataxia, drifting, past-pointing and adiadocho- 
kinesis in the left upper extremity. 

Clinical Diagnosis. Possible cerebellar tumor. 

Ventriculograms. On November 4, 1933, a 
unilateral ventricular puncture was done 
through the right parietal bone posteriorly. 
The lateral ventricles were moderately and 
symmetrically dilated, as were the third ven- 
tricle and aqueduct of Sylvius. The fourth 
ventricle was not visualized. In the right lateral 
ventricle, occupying the position of the glomus 
of the choroid plexus, was a large, sharply out- 
lined filling defect measuring 40 X 20 mm. (Figs. 
4and §)./mpression. Probably cerebellar tumor. 

In Case 1 a similar shadow in one lateral 
ventricle seen in the ventriculogram was found 
to have largely disappeared in the encephalo- 
gram made four days later. Therefore, in this 
patient, in order to confirm the diagnosis of 
cerebellar tumor and to make certain that the 


Kic. 4. Case 1. Roentgen ray No. 26280. Lateral 
ventriculogram showing a large defect in the 
atrium of the right lateral venticle (arrows). 
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Kic. Case Posteroanterior ventriculogram 
showing the large defect in the atrium of the right 
lateral ventricle (arrows). 


defect in the wall of the ventricle had no rela 
tion to the symptoms encephalography was 
done. 

Encephalograms. On November 10, 1933, air 
was injected by the lumbar route, but the major 
portion of the air was arrested opposite the 
arch of the atlas. However, sufficient air ré 
mained in the ventricles from the ventriculo 
gram done six days previously, to show that 
the defect in the right ventricle had largely 
disappeared (Fig. 6). Jmpression: Cerebellar 
tumor. 

Hospital Course. The patient was operated 
upon and recovered satisfactorily after the re 
moval of a hemangioblastoma of the ceré 
bellum. He was in good health when last seen 
one year after the operation. 


Comment. The defect seen in the right 


ventricle corresponded to the position of 


the glomus of the choroid plexus but was 
much too large for a normal glomus. 
Furthermore, the mass which bulged into 


the ventricle was situated on the side of 


the ventricular puncture and was on a line 
with the direction which the needle had 
taken. Encephalograms, made six days 
after the ventriculograms, showed the de 
fect to have largely disappeared, leaving a 
notch in the ventricle which corresponded 
to the size of a normal glomus. The cere 
brospinal fluid obtained at encephalograph 


3 \ 
ia 
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ic examination was yellow and contained 
1,300 red blood cells per cubic millimeter. 
The lesion from which the patient suftered 
was a hemangioblastoma of the cerebellum, 
and it was highly improbable that there 


was any connection between the cerebellar 
neoplasm and the defect in the outline of 


the one ventricle after ventriculography. 


A few months later another case clini 
cally ditferent from Cases 1 and 11, but again 
showing a temporary enlargement of the 
glomus notch in the left lateral ventricle, 
came under observation. 

Case mi (N. 1. No. 18183). A. S., a white 
female, aged thirty-seven, entered the hospital 
on December 4, 1933. 

Complaints. Blurring of vision, dull pain in 
the right eve and buzzing in the right ear. 

Present Illness. About months before 
admission to the hospital the patient noticed 
a blurring of vision in the right eye accom 
panied by headaches in the right supraorbital 
region. She also noticed a buzzing in the right 


tive 


ear which was synchronous with the heart 
beat and could be stopped by pressure on the 
right side of the neck. These symptoms con 
tinued up to the time of admission. 


Kic. 6. 


Case u. Lateral encephalogram made six 
days after ventriculography with residual air from 
the previous air studies in the right lateral ven 
tricle. The defect in the atrium is much smaller 
than six days before. 
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Neurological Examination. The only positive 
finding was a bilateral papilledema of three to 
four diopters. 

Roentgen Examination. The plain films of the 
skull showed evidence of increased intracranial 
pressure. Ventriculogram Ventriculography 
after bilateral ventricular punctures on Decem- 
ber 14, 1933, showed slight dilatation of the 
lateral ventricles, but no localizing evidence 
of tumor. A filling defect was noted in the 
region of the glomus of the left choroid plexus 
which measured 20X15 mm. Jmpression: No 
evidence of tumor. Encephalograms: Encephal- 
ography done on December 18, 1933, showed 
that the defect in the left lateral ventricle was 
definitely smaller than that seen on the ven- 
triculograms. 

Subsequent Course. As there was no evidence 
of a localized disease, a right subtemporal de- 
compression was done, after which the head- 
aches and papilledema subsided. The patient 
was discharged improved on December 28, 
1933. She was seen repeatedly at the Follow- 
Up Clinic and at her last visit, July 12, 1934, 
she was in good health. 


Comment. Again a mass was outlined cor- 
responding in position to, but definitely 
larger than, the normal glomus shadow. It 
was located on a line with the needle punc- 
ture, and although both ventricles had 
been tapped, the defect was seen only on 
one side. At the subsequent encephalogra- 
phy the shadow was definitely smaller than 
before. The cerebrospinal fluid at enceph- 
alography contained 403 erythrocytes while 
four days prior at ventriculography the 
fluid contained 3,150 erythrocytes. The 
papilledema and the slight ventricular dila- 
tation were probably due to a hypersecre- 
tion of cerebrospinal fluid on a toxic or 
infammatory basis, and the symptoms 
disappeared after a palliative subtemporal 
decompression. 


Our experience with the previous three 
cases led to the conclusion that the en- 
largement of the glomus notch in the fol- 
lowing patient was not related to the 
symptoms and an encephalogram was 
therefore deemed unnecessary. The essen- 
tial features of the case were: 


a 
: 
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Case iv (N. I. No. 20511). T. H., a white 
female, aged twenty-two, entered the hospital 
on July 3, 1934. 

Complaints. Headache, vertigo, dimness of 
vision, and vomiting. 

Present Illness. In June, i933, the patient 
began to suffer from attacks of bitemporal 
headache. Shortly thereafter she developed 
visual disturbances consisting of blackness be 
fore her eyes and dizziness. Three or four times 
during the year she had spells of vomiting. 

Veurological Examination. Except for bi 
lateral papilledema of three diopters, the exam 
ination was negative. 


hic. 7. Case 1v. Roentgen ray No. 28258 
ventriculogram showing a large defect in the 
atrium of the right lateral ventricle. 


Lateral 


Roentgen Examination. Yhe plain films of 
the skull showed atrophy of the posterior 
clinoid processes and dorsum sellae. Ventri: 
ulograms: Ventriculography done on July ¢ 
1934, through a single ventricular puncture in 
the right posterior parietal region, showed 
moderate bilateral, symmetrical dilatation of 
the lateral and third ventricles and of the aque 
duct of Sylvius. The ventricles were in normal 
position. Only the left side of the fourth ven 
tricle was filled with air. There was evidence 
of a soft tissue mass in the region of the glomus 
of the right ventricle. The defect was round 
and measured 20 X20 mm. in diameter (lig. 7). 
Impression: Cerebellar tumor. 


Operation. suboccipital exploration on 
July 11, 1934, revealed tough, vascularized 
adhesions of the cerebellum to the margins of 
the foramen magnum. There was no evidence 


\. Elsberg, and L. M. Davidoff 


of tumor. The adhesions which were most 
marked on the right side were separated. 

Comment. As in the other cases, the de 
fect in the ventricular outline corresponded 
to the position of the glomus of the choroid 
plexus on the side of the ventricular pune 
ture. The trephine hole in the skull was so 
placed that the cannula must have entered 
the ventricle at the atrium. As it was evi 
dent from the ventriculogram that the 
lesion responsible for the clinical picture 
was in the posterior fossa, encephalogra 
phy was not done. From our previous ex 
periences we were led to conclude that the 
defect in the outline of the ventricle was 
due to trauma to the glomus of the choroid 
plexus or a neighboring portion of the ven 
tricle wall. 

A study of the relation between the posi 
tion of the large defect in the lateral ven 
tricle and the situation of the trephine 
opening in the skull made for the ventric 
ular puncture showed that the direction 
in which the needle is usually passed is 
such that injury to the glomus of the 
choroid plexus or a nearby portion of the 
wall of the ventricle can easily be pri duced. 


That this may actually occur was demon 
strated by the following case in which, at 
post-mortem examination, there was a 
hematoma of the wall of the ventricle 
near the glomus of the choroid plexus. 

Case v (N. I. No. 18594). L. L., a white 
female, aged forty-three, entered the hospital 
on January 15, 1934. 

Complaints. Headache, vomiting, dizziness 
and confusion. 

Present Illness. Six months prior to admission 
the patient began to have attacks of left fronto 
parietal headache associated with noises in 
the ears and dizziness, followed five months 
later by projectile vomiting. She became con 
fused, disoriented, incontinent and complained 
of blurred vision. 

Veurological 


Examination. The patient 


showed motor apraxia, astereognosis and mild 
aphasia. There was marked tremor of the right 
hand, left hyperreflexia and weakness. The 
pupils were unequal, the right was larger than 
the left, and both reacted poorly to light. There 
was a bilateral papilledema of two diopters. 


\ 
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Roentgen Examination. Plain films of the 
skull were normal. Ventriculograms: On Jan 
uary 18, 1934, bilateral trephine openings were 
made and needles inserted and air injected into 
both lateral ventricles. The 
showed a moderate asymmetrical dilatation of 


roentgen films 
the lateral ventricles and a localized deformity 
in the medial portions of the roofs of both 
lateral ventricles in the anterior thirds of the 
bodies. The quantity of air was insufficient to 
atria of the lateral 
ventricles. The findings indicated a tumor be 

tween the anterior portion of the lateral ven 


outline adequately the 


tricles. 
Operation. January 22, 1934: A right trans 
frontal craniotomy was attempted but had to 
be abandoned before the dura mater was opened 
because of the poor condition of the patient. 
The same evening she died. 
\side from the 
a glioma situated in the genu 
of the corpus callosum 


Post-mortem Examination. 
primary lesion 
a hematoma was found 
in the atrium, extending into the occipital 
horn of the left lateral ventricle. It was about 
20X15 X15 mm. in size and was situated pos 
terior and dorsal to the glomus of the choroid 
plexus. Serial macroscopic sections of the left 
hemisphere from the glomus of the choroid 
plexus posteriorly showed a straight hemor 
rhagic tract about 
ventricular end (Fig. 
sively in size toward 


mm. in diameter at the 

8), decreasing progres 
the surface of the brain. 
On the cortex it was only a blood-stained speck 
about 1 mm. in diameter. This represented the 
inserted 
through the trephine into the ventricle four 
days previously. 


tract of the needle which had been 


Comment. It was unfortunate that after 
ventriculography the lateral ventricles did 
not contain sufficient air to outline their 


posterior portions. The largest area of 


hemorrhage within the occipital lobe was 
nearest to the wall of the lateral ventricle 
and the smallest near the surface of the 
brain. This made it evident that the bleed 
ing was not the result of injury to a corti 


cal blood vessel but to a vessel near to or 


within the ventricle. This post-mortem 
demonstration of actual trauma to the wall 
of the ventricle near the glomus of the 
choroid plexus from ventricular puncture 
was the final evidence necessary to support 


the roentgen diagnosis and the interpreta- 
tions of the roentgenograms made in the 4 


prev 1¢ CaSeS. 


\ re-study of the ventriculograms of 100 
patients revealed only 1 case in which an 
enlarged glomus defect was present on the 
side contralateral to the puncture. This, of 
course, could not be explained on the basis 


Fic. 8. Case v. Coronal section of the left hemis- 
phere through the atrium of the ventricle showing 


hematoma (//) following ventricular 


puncture. Note the hemorrhage in and around the 


a large 
needle tract (arrow). 


of trauma to the choroid plexus or adjacent 
ventricular wall. 


Case vi (N. I. No. 


female, aged forty-three. 


a white 


19618). H. B., 
Complaints. Dizziness and unsteadiness, deaf- 
ness in the right ear. 
Present Illness. In October, 1933, the patient 
began to have daily attacks of dizziness and 
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unsteadiness of gait. One month later she be- 
came completely deaf in the right ear. Three 
days before admission she complained of numb- 
ness around the mouth, difficulty in talking 
and swallowing. 

Neurological Examination. The gait was un- 
steady. Papilledema was not present. Horizon- 
tal nystagmus occurred on lateral gaze. The 
right fifth, sixth, seventh, eight and ninth and 
the left fifth cranial nerves were involved, the 
right acoustic nerve showed complete nerve 
deafness, and the labyrinths gave no response to 
stimulation. 

Roentgen Examination. Plain films of the 
skull were normal. Ventriculograms: Ventric- 
ular puncture was done in the right posterior 
parietal region. The ventricular system was 


Kic. g. Case vi. Drawing of a parasagittal section 


of the left half of the brain showing the cysts of 


the glomus of the choroid plexus as they appeared 
at necropsy. 


generally dilated. There was a moderate en- 
largement of the /eft glomus notch which meas- 
ured 25X10 mm. in the lateral horizontal 
views. /mpression: Posterior fossa tumor. 

Course. The patient left the hospital against 
advice, but was readmitted on August 2}, 1934. 
On September 4, 1934, a large acoustic tumor 
was incompletely removed. The patient failed 
to survive the procedure. 

Post-mortem Examination. A study of the 
brain showed the incompletely enucleated peri- 
neurial fibroblastoma with marked distortion 
of the brain stem. Parasagittal sections of the 
cerebrum through the lateral ventricles re- 
vealed an enlargement of the glomuses of the 
choroid plexuses due to a number of small cysts 
about 2 to 4 mm. in diameter, localized to these 
areas (kig. g) and more marked on the left 
side. 


Comment. This was the only instance 
among the 100 cases which were reviewed 


42 C. G. Dyke, C. A. Elsberg, and L. M. Davidoff 


in which the enlargement of the glomus 
notch was on the side opposite the ventric 
ular puncture. The enlargement was not 
very great, the measurements being just 
above those assumed for the upper limits 
of normal. This is in contrast to the marked 
enlargement of several of the other cases 
here reported. The information obtained 
at the post-mortem examination of a lo 
calized collection of small simple cysts 
limited to the glomus of the choroid plexus 
explained the-enlarged glomus defect in 
this patient’s ventriculograms, and similar 
cysts may account for slight enlargements 
or those at the upper limits of normal seen 
in other cases. 


DISCUSSION 


At the time when the roentgen films of 
Case 1 were studied the large circumscribed 
defect in the outline of the left lateral ven- 
tricle after puncture of the atrium and in 
jection of air was recognized to be unusual. 
In the encephalograms made four days 
later this defect was found to be definitely 
smaller. When the second case was seen in 
which the defect was even more pro 
nounced in the ventriculogram on the side 
of the ventricular puncture and six days 
later it had likewise diminished in size, it 
became apparent that the defect was as 
sociated with ventricular puncture. 

These two experiences led us to pay 
special attention to similar defects in the 
roentgenograms after the introduction of 
air by the ventricular route. When the 
roentgen findings in Case 11! were evalu 
ated, the connection between ventricular 
puncture and the transitory enlargement 
in the region of the glomus of the choroid 
plexus became even clearer, so that in the 
fourth case we felt justified in making a 
diagnosis of traumatic swelling or hemor 
rhage of the choroid plexus or neighboring 
ventricular wall without subjecting the pa 
tient to encephalography. 

In the first 4 patients the abnormally 
large defect was found at the junction of 
the body of the lateral ventricle with the 
occipital and temporal horns, in the exact 
situation of the normal glomus of the cho 
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roid plexus. In 2 cases a puncture of one and 
in the other 2, of both lateral ventricles 
in the parieto-occipital region, had been 
made. In the 2 patients in whom only one 
ventricle had been punctured, the large 
filling defect was found on the side of the 
puncture. In the first 3 cases, in the roent 
gen films after the lumbar injection of air 
a few days later, the defect appeared much 
smaller. This supported the belief that 
there was a causative relationship between 
the ventricular puncture and the large size 
of the defect. Furthermore, the fact that 
defects of this size in the exact situation of 
the glomus of the choroid plexus were 
found only after ventriculography and had 
not been seen in 1,400 cases in which e7 
cephalography alone had been done, sup 
ported the conclusion regarding the con 
nection between the ventricular puncture 
and the occurrence of the filling defect. 
Finally, the post-mortem demonstration 
of an intraventricular hematoma near the 
glomus of the choroid plexus following 
ventricular puncture in Case v furnished 
that a brain cannula 
may produce sufficient trauma to cause a 
soft tissue mass that in turn results in an 
obvious filling defect in the air shadow of 
the ventricle. 


concrete evidence 


The result of the injury may vary. A 
slight trauma may produce edema and 
swelling of the glomus which subsides in a 
few days. On the other hand, there may be 
bleeding into the substance of the plexus, 
underneath the ependyma or into the 
cavity of the ventricle. Any of these le 
sions will produce an actual enlargement 
of the affected part. 

While it is important to recognize the 
significance of a large defect in the ventric 
ular shadow from the standpoint of diag 
nosis, no clinical symptoms were appar 
ently provoked by the local injury to the 
brain in these 5 cases. The patient who 
died had a glioblastoma multiforme of the 
genu of the corpus callosum, which was in 
itself sufficient to pre \duce death. 

The enlarged ventricular defect in Case 
VI was due to retention cysts of the glomus 
of the choroid plexus as shown at necropsy. 
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However, it was obvious from the ventricu- 
lograms alone, that the defect was not re- 
lated to the ventricular puncture for the 
abnormal defect was contralateral to the 
puncture. 

Similar defects may be produced by 
cysts of the choroid plexus (as in Case v1), 
benign hypertrophy of the choroid plexus, 
tumors of the choroid plexus or of the 
neighboring ventricular wall. Whenever 
doubt exists as to whether the defect is 
due to a traumatic lesion or some other 
be done a 
week later to clarify the point, for a trau- 
matic lesion will then have largely disap- 
peared. 


cause, encephalography may 


SUMMARY 


During puncture of the ventricles in the 
posterior parietal region for the introduc- 
tion of air, as ordinarily done, the brain 
cannula may accidentally come into con- 
tact with and traumatize the glomus of the 
choroid plexus or a vessel in the w all of the 
ventricle. This may produce a hematoma 
or edema of the choroid plexus or the ven- 
tricular wall, which can be recognized on 
the roentgen films as a defect in the outline 
of the lower wall of the lateral ventricle 
situated in or near the position of the glo- 
mus. In the cases here reported: 

1. The location of the abnormally large 
defect corresponded to the glomus of the 
choroid plexus. 

2. The defect occurred only after ven- 
triculography, and was on the side of the 
ventricular puncture when a single punc- 
ture was done. 

3. At subsequent encephalography the 
defect was definitely decreased in size. 

4. The disease from which the patient 
was suffering was in each case unrelated 
to the defect in the ventricle. 

s. A defect of large size was never ob- 
served in the routine examination of the 
roentgen films of 1,400 cases in which air 
was injected only by the lumbar route. 

6. A hematoma in the ventricle near the 
position of the glomus following ventricu- 
lar puncture was demonstrable in a case at 
post-mortem examination.* 


* kor discussion see page 764 
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RELIABILITY OF BRAIN TUMOR LOCALIZATION 
BY ROENTGEN METHODS" 


By FRED JENNER HODGES, M.D., avd VINCENT CLIFTON JOHNSON, M.D 


ANN 


HE. subject of brain tumors, their inci- 
dence, detection, localization, patho- 
logical identification, treatment, and prog- 
nosis has received the attention of many 
authors in recent years. Without question 
the introduction of pneumography by 
Dandy'” in 1918 has played a considerable 
part, both directly and indirectly, in bring- 
ing about the advances achieved in this 
field. The imposing list of published case 
reports dealing with observations made 
upon patients studied by various pneumo 
graphic methods bears witness to the very 
widespread employment of these special 
ized roentgen procedures. The acceptance 
of these newer procedures as unqualified 
boons to suffering humanity has been by 
no means universal among neurologist, 
neurological surgeons, or even roentgenol- 
ogists. Entirely aside from difference of 
opinion regarding the specific indications 
and contraindications for encephalography 
as opposed to ventriculography, the mor- 
tality to be expected following these ex- 
aminations and their relative merits in 
brain tumor diagnosis, the thought has 
been expressed that pneumography has 
been and is being more energetically em- 
ployed than is necessary or justifiable.! 
Sosman,* and Camp,* as well as other 
roentgenologists, have shown very effec- 
tively that in many cases reliable localizing 
signs of intracranial tumor can be demon- 
strated by the detailed search of first 
quality skull films without recourse to the 
more spectacular air injection studies. 
Published figures regarding the efficacy 
of clinical neurological examination in lo- 
alizing intracranial tumors without the 
assistance of roentgenology range between 
47 and 84.6 per cent, the lower figure 
applying to tumors of the cerebrum, the 
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higher to tumors about the sella turcica.’ 
Roentgenograms made without previous 
air injection are variously estimated to be 
of effective localizing value in their own 
right in 1§ to 37 per cent of brain tumor 
cases.”® Bailey?-in his book “Intracranial 
Tumors” published in 1933, urges neurol 
ogists to devote their chief attention to 
the preoperative diagnosis of the patho 
logical type of tumors, confident that upon 
the basis of clinical symptomatology alone 
8o to 8§ per cent of intracranial tumors can 
be correctly localized, and believing that air 
injection roentgen studies greatly facilitate 
localization of the remaining 15 to 
cent. 


per 


In attempting to analyze our own expert 
ences with brain tumors we have found dif 
ficulty in comparing them with those of 
others, largely because of the numerous and 
varied ways in which figures have been 
presented. Much as we should like to re 
view all cases in which we have been called 
upon to examine the cranial vault and its 
contents, by which means we might hope 
to bring to light all of our diagnostic errors 
both positive and negative, this is not 
feasible. The inevitable failure of many 
cases to yield ultimate conclusive diagnos 
tic confirmation as well as our own inability 
to gather comparable information upon all 
patients from existing records effectively 
prevents a study of this sort. Furthermore, 
it seems unwise to attempt to draw con 
clusions from case experiences where intra 
cranial lesions other than primary neo 
plasm were proved at operation or autopsy, 
for the inclusion of those cases cannot un 
cover all errors of commission and merely 
serves to confuse the issue. By gathering 
together the available records of all cases 
in which primary intracranial neoplasm 
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was found upon operation or autopsy at 
the University Hospital 
vears ending July 


during the three 
1, 1934, 1t has been possi 
ble at least to evaluate the accuracy of the 
preoperative observations in every case 
where pathological tumor type and actual 
location within the brain has been estab 
lished beyond question. Those situations 
where operation was performed without 
yielding biopsy material and which no 
autopsy was obtained 


been excluded. 


subsequent have 

Using mechanical card sorting appara 
tus, tabulating cards of the usual commer 
cial type were set up to Carry preoperati\ e 
diagnostic details, surgical and pathologi 
cal findings, and such information as the 
name, number, sex and age of the patient 
All of these data were coded and trans 
ferred to the cards by means of a punching 
machine to permit mechanical sorting. 
Cards were prepared for all cases recruited 
from the files of roentgenology neurology 
neurosurgery, and neuropathology which 
seemed to have a bearing upon the prob 
lems in hand, and then it was possible with 
great rapidity and accuracy to select for 
stud) individual groups of cases arranged 
according to any criteria one might choose. 
It may be said in passing that mechanical 
sorting equipment presents enormous pos 
sibilities in the field of medical education 
and investigation as vet but very meagerly 
exploited. 

One hundred and ninety cases of proved 
primary intracranial neoplasm so studied 
were readily arranged according to Bailey’s 
classification of pathological type in order 
of actual anatomical location from frontal 
lobe to cerebellum within each division. In 
addition, age and statements regarding lo 
calization by clinical examination and 
various roentgen procedures were listed 

lable 1). A lengthy tabulation of this sort 
does not permit one to quick ly assimilate 
the information it contains, valuable 
though it 1S as an accurate record of de 
tailed information. With the greatest of 

the material was arranged 
numerical case 


ease, he wwever, 


show distribution ac 


Brain Tumor Localization by Roentgen Methods 745 


45 


cording to tumor type — of all other 
considerations (Table 11). This table shows 
that in this series $8.4 per cent were identt- 
fed as encephalic tumors, 23.7 per cent 
tumors of covering cells, 12.1 per cent 
per cent dysem- 
bryomas and 2.6 per cent vascular tumors, 
closely paralle ip the « 


ed by Cushing 1 


hypophyseal tumors, 3.2 


listribution report- 
1 his very large series in 
1932. The fa when rearranged in order 
to observe age distribution, 
discrepancy 


showed no 
fromthe already 
known age incidence tendencies of various 
tumor types. 


serious 


Turning to the matter of accuracy of 
diagnosis, it was possible by a very simple 
manipulation to answer this question: “In 
how many cases of this series was it possible 
on the basis of neurological examination 
alone to predict the location of the tumor 
correctly?” The recorded opinion of the 
Department of Neurology as to tumor site 
had been coded by perforations in a partic- 

ular column of every card. This code 
grouped opinions as follows: (1) 
izing signs; 


no local- 
2) erroneous localization in 
the light of subsequent findings; (3) vague 
localization, and 

By sorting for the 


4) correct localization. 

particular position on 
all cards allocated to this last statement 
one process of the sorter threw out gd 
cards leaving 92 1n which that particular 
position had not been perforated, or in 
other words, showing that neurological ex- 
amination alone had been sufficient in 51.6 
per cent of all cases. By sorting for the 
corresponding perforations 


representing 
correct lc calizatie yn by 


routine roentgen 
studies of the skull a second run through 
the sorter threw out 24 cards, leaving 68 
tumors which by combined efforts of the 
neurologist and roentgenologist had not 
been accurately localized. Turning to the 
column representing encephalographic ex- 
amination the machine plucked out an 
idditional g cards representing as many 
cases in which by joint effort neurology 
and roentgenology had 
cated the tumor. The original pack of 190 
had by now dwindled to $9, representing 


successfully lo- 
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Glioma unclassified 
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Not done 
Correct 
Correct 


Not done 
Not done 
Correct 


Correct 


Not done 
Correct 
(Correct 
Not 
Correct 


done 


Oper 


Right 
Left fr 
Left f 
Left f 


Left ac 
Bilateral 
Rt. cerebe 
Rt. cere 


Intrase 
Intrasel 
Intrasel 


Intrasell 


Left fronto-t 


Intrasellar 
Intrasellar 
Intrasell 

Intrasellar 


Intrase 
Intrasel 
Intrasellar 
Intrase] 
Intrasell 
Intrasel 
Intrasell 
Intra ellar 
Intrasell 
Intra and 
Intra and 


Intra and 


Posterior f 
Left cerebe 


Lett 


llar 


cerebell 


together with the roentgenologist had now 
tried ventriculography, and the sorting 
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Tumor Typ age | Sex | Newrolsical | 
133 | I Correct Right 
134 | sarcoma | tr 
13 I 
13¢ I ont 
137 38 I t 
138 8 I — Right pariet 
139 $0 M Right te 
; I Left cereh 
14 13 M Left 
143 I Indeterminate Optic 
eae 36 | M Negative Right a 
145 | 38 I Negative Right 
140 7 I Right acoust 
63 I Right acoust 
148 I Right ac 
149 I Right acoust 
150 I Negative Left ac t 
ISI 3 M Correct Left ac 
152 | M Correct 
I I Indeterminate 
154 13 I Negative 
5 M Negative 
156 I I Correct Left mic 
; 
157 Pe M Not done 
155 17 I Not one r 
1590 Correct 
160 6 I Correct 
161 | ) M 
162 af M 
163 16 I | 
164 38 | 
105 M 
166 19 I Correct 
167 I Correct 
106 37 I Correct 
169 3 M Correct 
17 3 I 
171 52 M 
17 Craniophar a 54 M 
17 s M 
174 {1 M pr 
175 II M Correct 
17¢ 
177 { I 
178 8 M 
179 M Intra ar prase 
181 13 I — Fourth ventr 
15 42 I Por 
153 19 I S| Left mid fo 
184 | Pineal reg 
18 14 Pineal regior 

186 55 I Lt. cerebellopont 
187 > I Posterior fo 
188 53 M sa 
I 
Igo = I 


FUMORS CLASSIFIED ACCORDING TO BAILI 


No. |__| P 
Tota ( 


ascs 
ENCEPHALIC 
Gliomas 
Glioma unclassified 
Glioblastoma multiforme 
Spongioblastoma polar 
kpendymoma 
Neuroepithelioma 
\stroblastoma 
\strocytoma 
Oligodendroglioma 
Glioneuromas 


Medulloblastoma 


Ganglioneuroma 


Tumors OF CoverInG Ct} 
oF NERVOUS SySTEM 
Meningeal tumors 
Meningothelioma 
Kibroblastoma 
Osteoma 
Lipoma 
Melanoblastoma 
Hemangioblastoma 
Sarcoma 

Sheath tumors 
Neurinoma 


Hypopuystat Tumors 
\denomas 
Undifferentiated 
Eosinophile 
Chromophobe I 
Craniopharyngioma 


DySEMBRYOMAS 
Teratoid cysts 
Pearly tumors 
Chordomas 
Pinealomas 
Papillomas 6 


VascuLar Tumors 
Hemangioblastoma Lin 
dau’s type) 
\ngioma racemosum 
Capillary telangiectasis 


machine bore witness to the measure of 


success they achieved by removing 49 
cards. Quite naturally the remaining 
cards were examined with interest to learn, 


if possible, by what means or for what rea 
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49 
son the 10 cases thus represented had es- 
caped the meshes of the diagnostic dragnet. 
Three had died without air injection stud- 
ies of any sort and without operation to 
be verified only by autopsy. Neurological 


localizations were indeterminate in ¢ of 


these cases and erroneous in ¢. Routine 


roentgen studies of the skull were used 1n 
each case, with the exception ot one. One 
tumor incorrectly localized as a frontal 
meningothelioma on the basis of 
hy pe rostosis of the inner table of the skull 


proved at operation to be 


lobe 


an intracortical 
glioma in the parieto-occipital region. The 
remaining studies of this type were of no 
localizing value. Pneumography was used 
in only 2 of these 1 
phy, the procedure employed, 


cases. Ventriculogra- 
gave re- 
sults indeterminate in the one instance, 
misleading in the other. In reviewing these 
10 cases in which correct localization was 
not accomplished, except by surgical or 
pathological means, one gains the impres 
sion that the more frequent use of pneu- 
mography might have increased diagnostic 
accuracy. Chart 1 shows not only this in- 
formation but also the number of times 
various roentgen studies were advantage- 
ously employed when they were not the 
sole stop-gap against error or non-recog- 
nition. 

\s a result of this particular investiga- 
tion it 1s seen that, relying solely upon 
clinical information, 51.6 per cent of tu- 
mors were correctly localized; routine skull 
films in their own right were 12.6 per cent 
effective where neurological methods had 
sal- 
vaged 4.8 per cent and ventriculography, 


failed; encephalography unassisted, 
reserved for cases resisting simpler forms 
of examination, made possible the correct 
diagnosis of 25.8 per cent. Only ¢.2 per cent 
of this group of proved tumors eluded cor- 
rect preoperative recognition as to site and, 
as we have seen in the majority of these, 
ample opportunity for study was impos- 
sible. Percentage figures, at first glance far 
more flattering to the roentgenologist, are 
obtained when one computes accuracy for 
the various roentgen methods only upon 


\ N 

| 


O 


the cases in which they were employed. 
rom the viewpoint of actual clinical utili- 
ty, however, the figures as quoted are much 
more significant. 

We have no desire to advocate the in- 
discriminate or more widespread employ- 
ment of pneumography in the examina- 
tion of suspected brain tumor patients; on 
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successful removal. As roentgenologists it 
is scarcely fitting and surely unnecessary 
to confirm or refute that opinion — suff 
cient to know that ventriculography con 
stitutes a tool useful in this work 
others fail and properly to be 
under those conditions. 


It is reassuring to find that from routine 


when 


used only 
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BRAIN TUMOR LOCALIZATION 
VARIOUS DIAGNOSTIC METHODS 


A STUDY OF 190 PROVED CASES 


INDIVIDUAL ACTUAL 
ACCURACY UTILITY 
100% | 19O CASES OF BRAIN TUMOR. 
51.6% (48.4%) 51.6% (404%) 
NEUROLOGICAL LOCALIZATION 
30% {70%} 126% (30%) 
Last j ROUTINE X-RAY 
16% (24%) 1%] (30%) 
ENCEPHALOGRAPHY | 


91.4% 


70 CASES 


Connect Locauzation 
the contrary, we are delighted to find 
reviewing our activities during the past 
three years that our own employment of 
these procedures appears to have been 
justified in view of the fact that patients 
were not unnecessary subjected to such stu- 


dies. We view with interest the remarks of 


Adson' regarding his expressed opinion 
that even though ventriculography may 
result in the localization of a tumor un- 
recognizable by any other means that 


information may actually result in need- 


less operation for a lesion impossible of 


VENTRICULOGRAPHY 


INDETERMINATE ERRONEOUS LOCALIZATION 


— 


5.2% 


#01 done 


skull films prepared with the greatest of 
care and precision at our command and 
so planned as to render visible the numer 
ous and often minute telltale signs of brain 
tumor it has been possible to successfully 
augment the efforts of the neurologist in a 


comfortable percentage of instances. In 


retrospect it has been possible as the result 
of experience with pneumography to reas 
sure ourselves as to the reliability of ob 
servations made in routine skull films. It 
is gratifying, as a result of an investigation 
of this sort, to emerge 


with convincing 


| \ 
CASES 
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proof that brain tumor diagnosis 1s prop 


erly a group effort 


genologist, neurological surgeon, and pa 
thologist, each contributing valuable assis 
tance in the accomplishment of a genuinely 


worth while task often perplexing and 
dom simple.* 


* Kor 
or cu ( er ive 
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THE RESPONSIBILITY OF THE ROENTGENOLOGIST 
IN THE DETECTION OF INTRACRANIAL TUMORS 


By KARL KORNBLUM, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE subject of intracranial tumors is manifestations that need be considered. It 

generally regarded as outside the prov- is not necessary that the roentgenologist 
ince of the average roentgenologist. It is make a positive diagnosis of brain tumor 
believed that the roentgenologic detection and it is unlikely that he will be able to do 
of such tumors must be left to those roent- so in the early case. He should, however, 
genologists associated with the neurosurgi- recognize those signs suggestive of such a 
cal clinics of the larger cities. This, no lesion so that further studies can be carried 
doubt, accounts for the lack of interest and out. It might be well to adopt a plan such 
knowledge of this subject on the part of as has been so ardently advocated by 
most roentgenologists. While it is true that Bloodgood in recent years for the diagno 
the final diagnosis of intracranial neo- sis of bone tumors. Any roentgenograms 
plasms is usually made in institutions pos- of the head of a patient whose symptoms 
sessed of a well organized neurological could be due to a brain tumor which show 
service and localization is often dependent evidence suggestive of such a lesion might 
upon either encephalography or ventricu- be sent to some roentgenologist who has 
lography, nevertheless it must be remem- had considerable experience in this partic 
bered that patients with brain tumor are ular field for an opinion. Such a_ plan 
first seen by the general practitioner. The would, in many instances, lead to a much 
local roentgenologist is often called upon earlier diagnosis and would directly con 
to lend his aid in eliciting the cause of the tribute to a higher percentage of cures in 
symptoms of such patients. It is as true of — this class of patient. 
growths within the intracranial cavity as 


THE TECHNIQUE OF ROENTGENOGRAPH\ 
elsewhere in the body that best results can 

be expected from surgery the earlier the = 

detection of the lesion. It is essential, Before discussing the manifestations of 


therefore, that the patient with a brain intracranial tumors it would be well to 
tumor receive proper treatment at the ear- consider briefly the technique of roent 
liest possible moment. It thus becomes genography of the head. There is consider 
necessary that the physicians to whom able variation in the technique employed 
such patients first apply for medical at- by various roentgenologists. While there 
tention be sufficiently alert and possessed need be no hard and fast rules, there are 
of such knowledge as to permit them to three prime requisites for satisfactory re 
recognize the early manifestations of intra- sults. To be of diagnostic value, the roent 
cranial neoplasms. Since the roentgen ex- genograms should possess the greatest 
amination is so often of inestimable value possible detail. For this purpose, the use of 
in the detection of such lesions, all general the Potter-Bucky diaphragm is an abso 
roentgenologists must share the responsi- lute essential. Secondly, a fine focus tube 
bility presented by this class of patient. is indispensable. Satisfactory detail cannot 

Many roentgenologists are at a loss to be obtained with a general roentgenograph- 
know what to look for in their search for ic tube used for all purposes. The third 
evidence of intracranial tumors. As a mat- requisite is proper positioning of the head. 
ter of fact, there are only a few cardinal ‘Too little care is exercised by the average 


*From the Department of Radiology, Graduate Hospital, University of Pennsylvania, Philadelphia, Pa. Read at the 1 
fifth Annual Meeting, American Roentgen Ray Society, Pittsburgh, Pa., Sept. 25-28, 1934. 
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technician in securing accurate positions 
in head roentgenography. In lateral views, 
one must be certain that the head 1s in a 
true lateral position. This cannot be at 
tained in a haphazard manner. All bilateral 
structures must be superimposed upon the 
resultant roentgenogram. It is surprising 
the strange and confusing effects which 
may be produced by faulty positions. The 
same remarks hold true for all other views 
of the head which may be employed. The 
most common technical error observed in 
roentgenograms sent us for an opinion has 
been in the matter of positioning. The im 


Lateral view of the skull. 


Kic. Be 
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Fr 


and will serve to lateralize shadows seen 
in the lateral view. Fig. 1, 4 illustrates the 
occipital view, so-called because in this ex- 
posure an excellent view is obtained of the 
entire occipital bone. It 1s sometimes re- 
ferred to as the “Towne plate” having been 
described some years ago by E.. B. Towne." 
While it is an anteroposterior exposure of 
the skull, this designation should be re- 
served for the view in which the central 
ray is directed along the long axis of the 
head. The occipital view is also sometimes 
erroneously referred to as the base view, 
which will be subsequently described. 


4. Occipital view. These are the only views required in the majority of 


cases of intracranial tumor, since most of the roentgen manifestations can be detected in these exposures. 


Note the normally placed calcified pineal body 


portance of this factor cannot be overem 
phasized. 

The examination of the head need not in 
the average case be an elaborate affair. 
F'specially in these days of rigid economy, 
the minimum number of films should be 
employed. As a routine procedure in our 
ward and dispensary patients only two 
views are made, a lateral and an occipital 
exposure (lig. 1). The lateral view is by 
far the most valuable, as most manifesta 
tions of brain tumor will be detected in 
this view. The occipital exposure is of value 
in detecting lateral shifts of a calcified 
pineal body, erosions of the petrous ridge 


n both views. 


While the two views already referred to 
are sufficient in many instances, the num- 
ber of films employed should be made to 
suit the individual case. The history will 
often suggest a lesion in a certain locality, 
which may best be shown by some exposure 
other than the lateral or the occipital view. 
Such an exposure should be made in ad- 
dition. If suggestive evidence of an intra- 
cranial lesion is found in either the lateral 
or occipital projection, additional views 
should be made in order to more definitely 
show the pathological changes or to bring 
forth additional information. Stereoscopic 
films are a matter of individual preference. 


i 
J 
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We have given up the routine use of stereos- 
copy in examinations of the head, using 
such films only in exceptional cases. In 
private practice, the examination must be 
somewhat more elaborate as it is not al- 
ways practical or advisable to have the 
patient return for additional exposures. 
Here again the number of films and the 
views to be employed are a matter of 
preference with the individual roentgenol- 
ogist. 
WHAT TO LOOK FOR 

What to look for can best be considered 
under the various headings as shown in 
Table 1, which indicates the relative fre- 
quency of the various roentgen manifesta- 
tions of intracranial tumors as compiled 
from a recent analysis of 446 verified cases. 


TABLE | 


THE INCIDENCE OF THE VARIOUS ROENTGEN MANI 
FESTATIONS OF INTRACRANIAL TUMOR OCCURRING 


IN A SERIES OF 446 VERIFIED CASES 


Per 

cent 
1. Deformation of the sella turcica... 64.6 
2. Convolutional atrophy..... 8.8 
3. Calcification of the tumor. 6.6 
4. Widening of the sutures. 4.6 
s. Local bone erosion 2.9 
6. Local hyperostosis. . 1.8 
>. Lateral shift of the pineal body 1.8 
8. Widened diploic channels 


Deformation of the Sella Turcica. By far 
the most frequent finding in brain tumor 
is deformation of the sella turcica. Approxi- 
mately two-thirds of all cases will show 
some alteration in this structure. Since few 
conditions other than intracranial neo- 
plasms affect the sella, changes in this 
structure are of considerable diagnostic 
value. The type of deformity produced by 
various lesions has been described in pre- 
vious reports.°’ The deformation resulting 
from a pituitary tumor is well known and 
easily recognized. It is the only sellar de- 
formity that can be regarded as at all 
pathognomonic. The unilateral erosion of 
the sella turcica occurring in tumors in the 
middle cranial fossa is quite characteristic 


in many instances and when correlated 
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with the clinical aspects of the case will 
often enable one to indicate the approxi 

mate location of the lesion. It is to be re 

membered that tumors need not be in the 
immediate vicinity of the sella in order to 
change its appearance. Under favorable 
circumstances, lesions in any part of the 
intracranial cavity may affect this struc 

ture. While deformation of the sella turcica 
is an extremely important sign as regards 
the presence of an intracranial tumor, it is 
of value in the localization of such a lesion 
in slightly less than so per cent of cases. 
The importance of sellar deformations can 

not be overemphasized. One must be ex 

tremely alert to detect the minor changes 
which are sometimes of considerable clin 

ical significance. Erosion of the sella is the 
cardinal manifestation of its abnormality. 
Bone erosion 1s always denoted by lack ot 
detail. Any sella which does not possess the 
same detail as the surrounding osseous 
structures is abnormal regardless of its 
size or shape. It is in the interpretation of 
roentgenograms of the sella turcica that 
the importance of accurate positioning of 
the head manifests itself. Anything but a 
true lateral projection of the sella will often 
result in bizarre appearances which may 
readily simulate changes found as the re 
sult of brain tumors. Pancoast!’ has re 
cently emphasized the errors which may 
occur in the interpretation of roentgeno 
grams of the sella turcica in an excellent 
article on this subject. 

Calcification of Brain Tumors. Vhe most 
positive of all roentgen signs of an intra 
cranial neoplasm is calcification of the 
tumor. Unfortunately this is not of com 
mon occurrence. As indicated in Table 1, 
calcification was found in only 6. per cent 
of the series of cases analyzed. Such calct 
fications occur most frequently in gliomas 
(Hig. 2, 6). They may be found in any por 
tion of the intracranial cavity although 
they are seldom seen below the tentorium. 
A common site for neoplastic calcification 
is just above the sella turcica. In the major 
ity of instances, this denotes a cranio 
pharyngioma (hypophyseal duct tumor) as 
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Kic. 2. Two calcified intracranial lesions. a 


. Calcified hematoma in the left parietal lobe. 


4. Calcification within a glioma in the right temporoparietal region. 


indicated by McKenzie and Sosman,* who 
found calcification in per cent of their 
series of cases. The type of calcification 
occurring in intracranial tumors may pos 
sess some significance as regards the his- 
tological nature of the growth, as reported 
by Schwartz.'* Tumor calcification may be 
extremely faint and can be readily over- 
looked unless roentgenograms of excellent 
detail are produced. 

Care must be taken in the interpretation 
of certain physiological calcifications which 


are of frequent occurrence. Calcification of 


Fic. 3. 


the pineal body is now such a common ob- 
servation that it is not likely to be misin- 
terpreted. Tumors of the pineal body are 
relatively uncommon and _ calcification 
within them is so rare that it need be given 
little consideration. Of more significance is 
the occasional calcification occurring in the 
choroid plexus (Fig. 3). This possibility 
must be kept constantly in mind. The loca- 
tion of such calcifications in the posterior 
parietal region as seen in the lateral view 
and the fact that such shadows are usually 
bilateral should insure the correct inter- 


Bilateral calcification of the choroid plexus seen in both the lateral and occipital views. 
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pretation in the majority of instances. In 
cases of unilateral calcification, the prob- 
lem is somewhat more difficult, but corre- 
lation with the clinical data, which must 
never be neglected, may aid in arriving at 
the correct conclusion. A unilateral calci- 
fication may occasionally be mistaken for 
a displaced pineal body. Obviously this is 
a serious error. Fortunately, calcification 
of the choroid is almost always larger in 
size than is ever seen in the pineal body so 
that the two are not likely to be confused. 


Ossified plaques in the falx cerebri are of 


frequent occurrence. Their midline position 
and linear contour, as seen in anteropos- 
terior projections, render them readily 
recognized. Such plaques are much less 
frequent in the tentorium and meninges. 
Calcified Pacchionian bodies usually give 
rise to no difficulty because of their size 
and location on either side of the sagittal 
suture in the parietal region. The shadows 
frequently seen about the sella turcica due 
to true ossification of the various dural at- 
tachments should not be mistaken for 
pathological calcifications. Such ossitica- 
tions are to be encountered chiefly in the 
petro-clinoid ligaments, the clivus and the 
diaphragma sellae. They have no clinical 
significance. Not infrequently in elderly 
individuals sclerotic changes will be ob- 
served in the internal carotid artery as it 
passes alongside of the sella turcica. This 
will usually present itself as two parallel 
lines crossing the pituitary fossa. Familiar- 
ity with this appearance will prevent an 
erroneous interpretation. Very occasionally 
such sclerotic changes may aid in the recog- 
nition of an aneurysm of the carotid artery. 
In this connection, it is well to call atten- 
tion to the fact that in patients with hyper- 
tension it is not uncommon to find evi- 
dence of erosion of the sella turcica. Such 
changes are due to transmitted pulsations 


from the vessels comprising the circle of 


Willis and should not be attributed to an 
intracranial tumor unless substantiated by 
rather positive clinical evidence. 
Pathological in nature but not to be con- 
fused with neoplasms are the calcifications 
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occasionally seen in the meninges. Such 
shadows are located peripherally and are 
often associated with a history of trauma, 
the calcification having occurred whe a sub- 
dural hematoma. According to Camp, cal- 
cified hematomata (Fig. 2, 2) occur m much 
more frequently within the brain sub- 
stance. These along with the calcifications 
which are occasionally encountered in old 
abscesses and in tuberculomas are roent 
genologically not distinguishable from neo 
plasms. Here again one must seek help 
from the clinical data for the correct inter 
pretation of the roentgen findings. 

The greatest difficulty in the interpre 
tation of intracranial calcification is not 
the failure to recognize true calcification 
but the tendency to misinterpret shadows 
not of this origin. There are numerous 
possibilities in this respect, only a few of 
which will be mentioned. Irregularities in 
the thickness of the cranial bones and the 
dense ossification frequently seen along 
the sutures may simulate neoplastic calci 
fication. In excessive pneumatization of 
the mastoids, the cellular structure may 
extend for a considerable distance into the 
temporal and occipital bones and in these 
locations may be mistaken for calcification. 
We have seen the shadow of the pinna of 
the ear interpreted as a tumor. In roent 
genograms presenting unusual detail, the 
patient’s hair may give rise to confusing 
shadows. Such artefacts must be kept con 
stantly in mind. 

Increased Intracranial Pressure. 
roentgen manifestations of increased intra 
cranial pressure: are for the most part 
readily recognized. These changes consist 
of convolutional atrophy of the inner table 
of the bones of the vault, widening of the 
cranial sutures, thinning of the bones of 
the vault and occasionally enlargement of 
the head (Fig. 4). Such findings are to be 
seen most commonly in children and young 
adults because the sutures are not yet 
united and the bones are more susceptible 


to pressure atrophy. In the interpretation 


of these various manifestations, one must 
keep in mind the wide range of variation 


in normal individuals. 
able variation in the size of the normal 
head, in the thickness of the bones of the 
vault and in the appearance of the sutures. 
Age seems to play little part in the visibility 
of the cranial sutures. 

Most confusion will arise in the inter- 
pretation of convolutional atrophy. 


There is consider- 


This 
appearance results from pressure of the con 
volutions of the brain against the inner 
table of the bones of the vault and will be 
present to some in most child 
and young adults. As such, it may be re 
garded as a normal ecologeal appear 
ance. With abnormal 
cranial pressure, 
markings may 


degree ren 


increases in intra 
digital 
become excessively prom 
inent. In borderline cases it is often difh 
cult to decide between the physiological 
and pathological appearance. The roent- 
genologist does well to pay particular at- 
tention to these markings in every head 
examination so that he may become thor- 
oughly familiar with the many variations 

be encountered, since it 1s only by ex- 
perience that one can properly evaluate 
their significance 1n any given case. 


these so-called 


A con 
sideration of convolutional atrophy should 
never be made independent of the other 
roentgen manifestations of 
tracranial pressure 


increased in 
and especially should 
attention be given to the age of the patient. 
This finding gains added significance 1n in 
dividuals more than twenty years of age. 
In younger patients, the changes indicative 
of increased intracranial pressure, unless 
marked, are not to be regarded with too 
much significance unless accompanied by 
definite clinical findings. It 1s also to be 
borne in mind that these manifestations, 
while frequently found in association with 
brain tumors, are not in themselves bona 
fide evidence of such a lesion. They may 
be found in any condition capable of pro 
ducing an internal hydrocephalus and 
must therefore be interpreted simply as 
manifestations of an 
cranial pressure. 


increase in intra 
In this connection, it 1S 
well to emphasize the fact that convolu- 
tional atrophy requires time for its pro- 
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duction. It is a question at least of several 
months. Convolutional atrophy cannot, 
therefore, appear as the result of a sudden 
increase in intracranial pressure, as occurs 
in head injuries and fractures of the skull. 

Localized Bone Localized bone 
erosion, while an important manifestation 
of brain tumor, is not a common occur- 
rence, aside from the changes seen about 
the sella turcica. 


Erosion. 


The most outstanding 


example of this kind is the so-called def- 
ormation of the petrous ridge produced by 
The 


acoustic 


tumors. demonstration of 


Fic. 4. The roen 


zen manifestations of increased in- 
tracranial pressure, convolutional atrophy, widen- 
ing of the cranial sutures and thinning of the bones 
of the vault. 


this defect is one of the chief reasons for 
making an occipital exposure of the head. 
This gives an excellent view of both 
petrous ridges and permits a comparison 
of the abnormal with the normal side. 
This deformity so adequately described by 
Pancoast" consists of a definite erosion at 
the site of the porus acusticus or internal 
auditory meatus. One must familiarize 
himself with the characteristic depression 
at the junction of the inner and middle 
thirds of the petrous ridge which marks the 
site of the porus acusticus. Evidence of 
bone erosion at this point (Fig. 5) is the 


characteristic finding in many cases of 
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Fic. 5. The characteristic erosion of the left internal 
auditory meatus due to an acoustic tumor. 


acoustic tumor. Most of these cases pre- 
sent a rather characteristic history, begin- 
ning with tinnitus followed by increasing 
deafness in one ear and vertigo over a 
long period of time. With such a history, 
one should never neglect taking the oc- 
cipital view and searching the petrous 
ridges carefully for evidence of bone ero- 
sion. 

Occasionally localized bone erosion may 
occur elsewhere in the skull from pressure 
of an adjacent tumor. In our experience, 
this is not a very common occurrence. 
Mayer* mentions this as occurring in the 
base of the skull from tumors on the under 
surface of the brain. Such erosions are best 
demonstrated in the base view (Fig. 6). 
This is a projection with which every 
roentgenologist should be familiar. Like 
the occipital view, this exposure has also 
received a number of different names, such 
as the Hirtz position, the corono-mental 
and vertico-mental projection. While these 
latter designations indicate the direction 
of the roentgen beam at the time the ex- 
posure is made, we believe that the term 
base view most accurately describes what 


is shown in the resultant roentgenogram. 
This is the view recently advocated by 
Taylor® and Geyman and Clark! for the 
demonstration of petrositis. Those un 
familiar with it would do well to read the 
articles referred to. In our own practice, 
we employ the Potter-Bucky diaphragm, 
which adds materially to the detail which 
is so essential in this view. Regarding 
localized bone erosion, this is found much 
more commonly in conditions other than 
brain tumor, such as metastatic carcinoma, 
lues, xanthomatosis and multiple myeloma. 
They are not likely to be confused with 
brain tumor, since the lesions in these con 
ditions are most commonly multiple. 
Localized Hyperostosis. Localized hyper 
ostosis 1s a most valuable sign of intra 
cranial tumor. Its clinical significance is 
due to the fact that it is frequently as 
sociated with an underlying meningioma 
(meningeal fibroblastoma) (Fig. 7, a2). Such 
bone changes are usually found in the 
anterior part of the calvarium, less com 
monly along the anterior part of the base 
of the skull (lig. 8). Occasionally a local 


Kic. 6. The base view, of value in the detection of 
basal tumors which occasionally erode the base of 
the cranium. 
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Kic. 7. Two examples of localized hyperostosis: a, a large hyperostosis in the frontal region overlying 


a meningioma; 4, benign hyperostosis in the frontal region, of no clinical significance. 


ized hyperostosis may be the result of an 
osteoma, especially in the region of the 
orbito-ethmoidal plate, as described by 
Cushing.” Such osteomata may encroach 
sufficiently upon the intracranial cavity to 
give rise to symptoms suggestive of a brain 
tumor. One pitfall which must be avoided 
is the recognition of the common condition 
designated as benign hyperostosis which 
involves the inner table of the vault in 
the frontal region. In the average case 
this is readily recognized. It is almost ex- 
clusively limited to females, 1s found bi- 
laterally, and involves only the inner 
table (lig. 7, 2). According to our present 
knowledge, benign hyperostosis is of no 
clinical significance. The hyperostosis of a 
meningioma is a localized affair involving 
the entire thickness of the bone and may 
produce a distinct tumor projecting from 
the surface of the skull (lig. 9, a). When 
such external tumors are encountered, a 
view tangential to the tumor should be 
made. The exposure should be somewhat 
decreased so as not to over expose that 
portion of the mass projecting from the 
skull. The bone changes associated with 
meningioma are not always of the hyper- 
ostosis variety. Not infrequently there is 
an actual rarefaction of bone, which is 
quite irregular in appearance. This is most 


commonly found in the parietal and oc- 
cipital regions. The appearance may closely 
resemble an osteogenic sarcoma (Fig. 9, 4), 
which occasionally involves the bones of 
the calvarium. The differentiation may 
not be possible roentgenologically. 
Displacements of the Pineal Body. Dis- 
placement of a calcified pineal body is a 
manifestation of intracranial pathology 


ic. 8. Localized hyperostosis involving the base of 
the skull, due to a right sphenoidal ridge menin- 
gioma. Note the marked deformation of the sella 
turcica. Deformation of right optic foramen shown 
in Figure 1 
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that should not be overlooked. With pres- 
ent day refinements of roentgen technique, 
a calcified pineal body is encountered in 
approximately so per cent of all head ex- 
aminations. Displacements may occur in 
the anteroposterior and in the lateral direc- 
tion. The latter is the more reliable from a 
diagnostic point of view. Here again the 
occipital projection is of value, since the 
pineal body, if visible in the lateral ex- 
posure, will usually also be seen in the oc- 
cipital view. In this connection, it is again 
necessary to emphasize the importance of 
proper positioning of the head, since slight 
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utilization of this method. The shift in the 
anteroposterior direction possesses the same 
significance as the lateral displacement and 
the above remarks are equally as applicable. 
Less Frequent Manifestations. Localized 
bulging of the cranial vault at the site of 
the tumor is an occasional finding. We 
have seen 3. such reported by 
Thompson.!'!° This is most likely to occur 
with cystic lesions and probably only dur 
ing childhood, although it may not be ap 
parent or discovered until adult life. 
Dilatation of vascular channels in the 
bones of the vault will occasionally be en 


cases, 


lic. g. a. Localized erosion and hyperostosis in the frontal region overlying a meningioma with a distinct 
) g ying 
tumor mass projecting from the skull. 4. Ostogenic sarcoma of the frontal bone. Note the similarity to 


the bone changes in a. 


rotation will cause the pineal body to be 
projected to one side of the midline. In the 
presence of a laterally placed tumor in the 
cerebral hemisphere a lateral shift of the 
pineal body is not an uncommon finding, 
the displacement occurring toward the side 
opposite the tumor. In lesions such as 
cortical scars, which may simulate a brain 
tumor clinically, the pineal body may be 
found drawn toward the side of the lesion 
(Fig. 11, @). 

Vastine and Kinney’ some years ago 
reported a method for determining the shift 
of the pineal body in the anteroposterior 
direction, while Camp and Gianturco have 
recently devised an instrument for the rapid 


countered. Care must be exercised in the 
interpretation of such findings, in view of 
the marked variation in size, number and 
position of the vascular grooves to be found 
in the normal skull. A unilateral enlarge- 
ment of the groove for the middle menin 
geal artery or the spheno-parietal sinus 
would appear to be the most common ex 
amples of this kind. Congenital anomalies 
or angiomatous lesions involving the intra 
cranial vascular system may produce ab 


normal appearances in the bones. Such 


lesions are often suggested by abnormal 
ities in the external blood vessels of the 
head. Congenital conditions of this kind 
may at times simulate a neoplasm. 
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In recent years, the examinations of the 
optic foramina and the sphenoidal fissures 
of the orbit have come into considerable 
prominence. These examinations in our ex- 
perience have been rather disappointing. 
While in a few cases the findings have af- 
forded confirmatory evidence in favor of a 
brain tumor and have aided in the localiza 
tion, in an equal number the results have 
been misleading. The reasons for this are 
quite obvious, especially as regards the 
optic foramina, when consideration is 
taken of the marked variation in the size 
and shape of these structures and the difh- 
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are fairly well shown in this view. One 
should never neglect taking note of the de- 
gree of aeration of the mastoids and com- 
paring one side with the other. Not infre- 
quently there will be noted evidence of 
previous disease. This may be an extremely 
important finding, indicating the possibil- 
ity of achronic labyrinthitis, the symptoms 
of which may simulate those of a brain 
tumor. A roentgen and clinical examination 
of the mastoids may serve to establish the 
diagnosis of a chronic labyrinthitis as 
against an intracranial neoplasm. 


Ceretral Hemiatrophy. Since the clinical 


re 


culty encountered in the roentgen tech 
nique, in spite of the various devices de- 
veloped for the simplification of this ex 
amination. These facts have recently been 
emphasized by Keyes.” We have come to 
attach significance to abnormalities in the 
optic foramina and sphenoidal fissures only 
when such findings harmonize with other 
roentgen manifestations (Fig. 10). 


CONDITIONS WHICH MAY SIMULATE 


BRAIN TUMOR 

Chronic Labyrinthitis. The occipital view 
affords an opportunity to gain some in- 
formation regarding the condition of the 
mastoid processes, since these structures 


. 10. Deformation of the right optic foramen due to a right sphenoidal ridge meningioma (see Fig. 8). 


symptoms of cerebral hemiatrophy may 
resemble those of brain tumor, its differ- 
entiation becomes necessary. The condi- 
tion is probably due to intracranial trauma 
or infection early in life which results in a 
failure of normal development of one of the 
hemispheres. Dyke, Davidoff, and Masson* 
have recently described its roentgen mani- 
festations, most of which may be detected 
in the occipital examination. There will 
be noted an asymmetry of the two halves 
of the calvarium, one side being smaller 
than the other. The bones of the vault will 
be somewhat thicker on the smaller side, 
while the petrous pyramid is larger and the 
mastoid pneumatization greater than on 
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the opposite side. A posteroanterior projec- 
tion will reveal an asymmetry of the 
paranasal sinuses, best detected in the 
frontals. The sinuses on the side of the 
hemiatrophy will be larger than those of 
the opposite side. Although the cause of the 
hemiatrophy occurs either at birth or early 
in life, symptoms do not, as a rule, mani- 
fest themselves until many years later, 
coming on apparently without cause as is 
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symptoms, which can often be relieved by 
prompt and appropriate treatment. 
THE CLINICAL DATA 

Finally, one of the most important aids 
in the detection of intracranial tumors by 
the roentgenologist is the correlation of 
the clinical data with the roentgenologic 
findings. The importance of this cannot be 
overemphasized. To attempt to interpret 


Fic. 11. a. Left cerebral hemiatrophy diagnosed on the basis of right-sided Jacksonian attacks, asymmetry 
of the cranium, the left side being smaller than the right, and a displacement of the pineal body to the 
left. 6. Diagnosis substantiated by encephalography showing atrophy of the left cerebral hemisphere with 


a porencephalic cyst. Confirmed at operation. 


the case in brain tumor. Subsequently, 
encephalography or ventriculography will 
further substantiate the diagnosis, a poren- 
cephalic cyst being found at times in the 
atrophic hemisphere (Fig. 11). 

Sinusitis. Acute or chronic infection in 
the paranasal sinuses may occasionally give 
rise to intracranial symptoms. Detection of 
a pathological process involving the sinuses 
in roentgenograms made of the head should 
always be included in the roentgen report. 
Further clinical and roentgenologic studies 
may reveal the cause of the intracranial 


roentgenograms of the head or any other 
part of the body without some knowledge 
of the clinical manifestations, is analogous 
to an attempt on the part of the clinician 
to interpret the results of his physical ex 
amination without a knowledge of the 
history of the patient. Neither can be done 
successfully. The roentgenogram is_ the 
roentgenologist’s physical examination and 
the history is as essential to him as it is 
to the clinician. The roentgenologist cannot 
hope to establish himself as a consultant 


unless he familiarize himself with the 
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clinical data of the patients whose roent 
genograms have been entrusted to his in 
terpretation. 
in the roentgenologic 


Success attained 


detection of 


cannot be 


intra 


cranial tumors without some knowledge of 


the neurological 


lesions. 


manifestations of such 
Such knowledge should be in the 
possession of \ ery competent gener: al roent 

genologist. The clinical data required are the 
chronology of the symptoms, the subjec 

tive evidence of increased intracranial pres 
sure, focal symptoms and the positive ob 
jective neurological signs. It is only after a 
careful correlation of the clinical with the 
roentgen manifestations that one can hope 
to arrive at the proper interpreti ition of re 
roentgenograms in cases of suspected brain 
tumor. 


1. Since patients with brain tumor are 


usually first seen by the 


general practi 
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tioner and often first examined by the local 
roentgenologist, all general roentgenolo- 
gists must share the responsibility for the 
early detection of such lesions. 


To aid the general roentgenologist to 
a better understanding and to stimulate 
his interest in the subject of intracranial 
tumors, the roentgen manifesta- 
tions of such lesions are briefly discussed. 


various 


3. Attention is directed to some of the 
pitfalls in diagnosis and a short reference 
is made to some conditions 
simulate brain tumor. 


which may 


The importance of a careful correla- 
tion of the clinical with the roentgenologic 
manifestations is emphasized. 


I desire to acknowledge my indebtedness to Dr. H. 
K. Pancoast and Dr. E. P. Pendergrass for the use 
of some of the illustrations appearing in this paper. 
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DISCUSSION OF SYMPOSIUM ON BRAIN TUMORS* 


Dr. Joun W. Pierson, Baltimore, Md. Dr. 
Kornblum comes to us witha challenge which 
we must accept. He has revealed to us the possi- 
bilities of roentgen diagnosis in this difficult field 


and has shown quite clearly the importance of 


making an early and correct diagnosis. Too 
much emphasis cannot be placed upon the re- 
marks which he made regarding the necessity 
for using exact technique in the examination of 
the head. The diagnosis many times depends on 
minor variations from the normal picture 
which may be readily simulated if the tech- 
nique employed is not accurate. He has very 
clearly shown the essential criteria and also 


the pitfalls to be avoided in the diagnosis of 


brain tumors. 

Dr. Hodges and Johnson’s analysis is dis- 
tinctly encouraging to roentgenologists. They 
show that, in their series of cases, they were 
able to obtain, by means of roentgenological 
examination alone, evidence of brain tumor in 
approximately 30 per cent of the cases; sc 
per cent of the entire group gave neurological 
signs of brain tumor and an additional 12.¢ 
per cent, which did not give neurological signs, 
were demonstrated by means of roentgen exam- 
ination. A comparison of these results with past 
reports will readily demonstrate the great 
progress which has been made in this field, 
which progress has been brought about only 
by intensive effort and study by those inter- 
ested. Drs. Johnson and Hodges apply pneu- 
mography to the remaining one-third of their 
cases, which could not be diagnosed by either 
neurological or roentgenological examination, 
and obtained very gratifying results, in that 
they were able to locate approximately 25 per 
cent of the tumors in this group. It should be 
noted that their method of handling these cases 
followed the well-accepted practice of exhaust- 
ing all other methods of examination before 
they employed pneumography. 

Dr. Nichols’ report demonstrates very clearly 
the value of being able to analyze the results 
obtained by careful roentgenological examina- 
tion of the skull either with or without air. He 
views the evidence seen on the film in the light 
of the anatomy and physiology of the brain, in 
conjunction with our knowledge of the patho- 
logical and clinical manifestations of brain 
tumors. 


* Papers by Drs. Nichols, Dyke, Elsberg and Davidoff, Hodges 
and Johnson, and Kornblum. 


Dr. Dyke’s studies are, of course, familiar to 
all of us. They are immensely important and 
are outstanding examples of what intense ap 
plication can produce in this field. The partic 
ular subject on which he talks today is very 
interesting, especially to me, because | have 
the opportunity to review many ventriculo 
grams. I must confess that I have not recog 
nized the condition which he describes. It is 
true that we have, in our clinic, seen a number 
of cases in which the shadow of the choroid 
appears to be unusually large, but we felt that, 
inasmuch as that portion of the brain is not 
often the site of a serious lesion, the apparent 
enlargement of the choroid was not of much 
clinical significance. His work emphasizes the 
fact that we must constantly remember that 
there is a tremendous variation in the size and 
appearance of the ventricular system in the 
normal brain. 


Dr. M. C. Sosman, Boston. Dr. Nichols has 
selected one group of brain tumors for dis 
cussion, the group easiest to diagnose individ 
ually by the roentgen ray. He has considered 
them chiefly by their position rather than by 
histological type. We are more accustomed to 
emphasize the type of the tumor as revealed by 
the roentgen ray, while to the clinician the 
location of the tumor is the important thing 
because the symptoms with a given tumor ar¢ 
due largely to its location and to its size, and 
not at all to its histological structure. The one 
exception to this rule is the pituitary adenoma, 
with which one may have symptoms from thi 
gland itself, either hypo- 


hyperactivity as 
the case may be. 


The suprasellar tumors, by 
contrast, do not present symptoms of glandulai 
activity, but they may and frequently do have 
associated with the symptoms of location a 
hypoactivity of the pituitary gland, usually in 
hibition by pressure upon the gland. The 
chronological development of symptoms is of 
great importance, 1.e., the order in which the 

various symptoms appear from a tumor in a 
given region. In the group of pituitary adeno 
mas, the first symptom usually pertains to th 
gland itself, e.g., amenorrhea, adiposity or im 
potence. The symptoms of location appeat 
later—blindness, headache, and third ventricle 
symptoms. On the other hand, the suprasellar 


tumors reverse the order, the failing vision or 
headache or peculiar epileptiform seizures, etc., 


| 
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come first, and the hypoactivity of the pituitary 
gland shows up later. Again there is one ex 
ception, this time the craniopharyngeal pouch 
tumor, otherwise known as the suprasellar cyst, 
Rathke pouch tumor or craniopharyngioma. 
In these cases the symptoms of pituitary in 
sufficiency frequently appear early in life so 
that many of these tumors are seen in children 
or young adults, who may be dwarfed both 
physically and sexually but not mentally. Again 
by contrast, it is rare to find a pituitary aden 
oma before puberty. 

Krom the above random observations you 
can all see, as Dr. Hodges and Johnson have 
stated, how the combination of history, symp 
toms, physical findings and roentgen findings 
must go hand in hand, the final diagnosis to 
be evaluated by the known accuracy or, be 
reliability of each contributing factor. Bi 


tter, 
it let 
me give you a word of warning. Do not let 
yourselves be biased by the history or physical 
findings. It is better to be absolutely honest 
with yourself and your confréres by scrutinizing 
your skull films first without knowing anything 
about the history and then a second time after 
you have heard it. In this way you get a truer 
result from your observations, you are less apt 
to miss lesions than if your attention has been 
focused upon a and when 
findings and the clinical findings independently 
coincide, as they often do, it makes them much 
more valuable than either could be alone. 


Dr. Kornblum is to be complimented on his 


given area, vour 


excellent presentation. | am sure that if we 
all knew the subject as thoroughly as he does a 
great many patients would be saved untold 
suffering. Probably his most important state 
ment was that “early diagnosis s just as 1m 
portant in these lesions as it is elsewhere in 
the body.” If you would like to learn more 
about the subject may | recommend two or 
three books the first one is from the clinical, 
pathological and surgical side by Dr. Cushing, 
published by C. C. Thomas—the second is one 
of the Annals of Roentgenology, published by 
Chicago. | understand that both Dr. Pender 
grass and Drs. Schwartz and Dyke of New York 
are writing books on the roentgen diagnosis of 
brain tumors. When they are ready the diag 


nosis should be easy for any of us. 


P. B. Hoeber and written by Loyal Davis of 


The object of the roentgenologist should be 
three-fold. He should determine first the pres 
ence or absence of brain tumors; second, the 


location of the tumor if present, and third, the 
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type of tumor, if possible. If all three of these 
can be definitely established he has done his 
utmost to aid neurological surgery. In a series 
of our cases reviewed two years ago we found 
that we could diagnose and locate a tumor in 
exactly half of the cases and predict its his- 
tological type in 25 per cent by the roentgen ray. 
If ventriculograms were used the tumor could 
be located in g8 per cent, a very accurate meth- 
od. 

\ system of studying films should be em- 
ployed. You all know that we see only what we 
look for. This has been brought home to us 
many times. I should 
something as follows: 


routine 
First, study the bones 
of the skull for signs of intracranial pressure, 
the appearance of the sutures, the size and dis- 
tribution of the blood vessels and any local 


recommend a 


changes such as destruction or hyperostosis. 
Pass from that to the second group, the frontal 
and olfactory areas, the temporal fossa, sella, 
basi-sphenoid, and basi-occipital bones and 
cerebellar fossa. Third, study the sinuses, face, 


jaw, neck and spine. Fourth, search the brain 


area for abnormal calcification. Fifth, locate 
the pineal body and see if it is displaced. Sixth, 
study the anteroposterior and posteroanterior 
films and any special views which may have 
been made. Of course,, you have to know what 
to look for in each of these areas but I shall not 
attempt to even suggest any points in diagnosis, 
some of which Dr. Kornblum has covered. 
Finally, may I give you an example of what 
may occur if you are brain tumor conscious: 
Several years ago I spent one hour and fifteen 
minutes demonstrating a series of roentgeno- 
grams of brain tumors in one of the larger 
towns in northern New York. In the discussion 
one doctor expressed his pleasure at seeing so 
many tumors and stated that as far as he knew 
there had not been a patient with brain tumor 
in his town in five years so that he did not think 
he would be able to use the information. A 
second doctor asked where one would be able 
to find these cases. | answered the second man 
by saying that the patients usually went first 
to the oculist, as failing vision is one of the 
most common early signs of brain tumor. 
Many of the others went to the syphilologist 
on the chance that the queer brain disorder 
might be luetic. The first man was answered 
later, for in the next three months we received 
cases of brain tumor from his town. May I 
recommend, therefore, that you roentgenograph 
the skull of any patient with headache and fail- 
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ing vision or any intracranial symptoms and go 
over them carefully as Dr. Kornblum has out- 
lined. 

Dr. Dyke and his coworkers have added an- 
other important fact to the ones already re 
ported from his clinic. This is a most interesting 
finding he has shown us and his explanation is 
undoubtedly correct. We have noted this en- 
larged glomus of the choroid plexus in only 
one case, as far as I can remember. It is of no 
clinical importance except to recognize it, par- 
ticularly when enlarged, and thus possibly pre 
vent an unnecessary operation. 

I wish more of us could emulate Dr. Dyke’s 
industry. He spends certain hours every day 
studying the clinical and pathological aspects 
of his particular specialty with one of the neuro- 
surgeons, and this and his other contributions 


to roentgenological literature are evidences of 


the value of that assiduous application. 


Dr. Samue S. ALLEN, Jr., Pittsburgh, Pa’ 
As Dr. Sosman pointed out, it takes consider 
able study to diagnose the three features which 
he mentioned, that is, that a tumor is actually 
present, the location of the tumor and the 
characteristics of the tumor. Cooperation from 
not only the roentgenologist but the ophthal- 
mologist and otologist is highly necessary. Each 
one plays a very important part and with any 
one may rest the key to the diagnosis. The 
observations of the roentgenologist are ex 
tremely important. Many of the roentgen 
studies show very little to aid in the diagnosis 
and it is in these cases where either encephalog- 
raphy or ventriculography must be resorted 
to. 

In the presence of increased intracranial pres- 
sure, I believe encephalography is a_ rather 
dangerous procedure, but in some clinics it has 
been used rather extensively, and with good 
results. 

Our experience with ventriculography has 
shown it carries but little risk. The method 
method which I have been using is that of Dr. 
Max Peet in making just the unilateral opening 
in the posterior parietal region about an inch 
back of the external auditory meatus and about 
2 inches above. The fluid is withdrawn and the 
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air is then replaced fractionally. It is easy to 
see, however, that it is a little more difficult to 
introduce as much air by the method than it is 
by makinga bilateral tap, but with the cranium 
placed in the various positions, this amount 
of air which is introduced may be so well uti 
lized that every portion of the ventricular sys 
tem may be visualized. 

To illustrate, when the patient’s head is 
placed with the occiput downward and lateral 
views of the skull are made, the anterior horns 
of the lateral ventricles and the anterior por 
tion of the third-ventricle may be quite easily 
visualized, and vice versa, with the forehead 
down and lateral views being made, the pos 
terior horns and posterior part of the third 
ventricle and the aqueducts may be clearly 
brought out. 

It is rather difficult to estimate the mortality 
from ventriculography as many of the patients 
are operated on within twenty-four to fort-y 
eight hours after the ventriculograms are made. 
However, in our experience, we have found the 
death rate to be almost negligible. 

The paper by Dr. Hodges and Dr. Johnson 
has pretty well demonstrated that it is no 
longer a question as to whether or not the 
tumor actually exists in the cranium or as to 
its location with the thorough roentgen studies 
plus ventriculography or encephalography, but 
it is getting now to be more and more an 
accurate diagnosis of the type of tumor which 
is present, which will aid the surgeon quite 
perceptibly in his method of approach. 


Dr. Nicuoxs (closing). | am pleased to see 
the interest that everyone has shown in this 
subject. In my opinion, encephalography and 
ventriculography should be approached in the 
same spirit as cholecystography or pyelography. 
These are all phases of roentgenology. Ther 
are a great many young men who are being 
trained in surgery of the brain at the present 
time and almost all hospitals of importance will 
be requiring these roentgen studies. If one is to 
maintain one’s position as a radiologist, on 
must be a consultant in ventriculography and 
encephalography as well as in other special 
departments of this field. 
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SUPPURATION IN THE PNEUMATIC PETROUS APEX* 


By HENRY 


URING the past few years otologists 
and have evinced 
considerable interest in suppuration in the 


roentgen Ists 


pneumatic petrous apex occurring as a 
complication of an otitic infection. Here 
tofore, this lesion was usually diagnosed at 
post-mortem examination. This complica 
tion is now being recognized clinically, and 
if recognized early enough in many cases, 
depending upon the type, drainage can be 
instituted and a fatal cranial complication 
avoided. 

The structure of the petrous portior 
the temporal bone may be pneumatic 
diploic, or incompletely pneumatized. The 


structure of the petrous and mastoid por 
tions of any one temporal bone is not neces 
sarily identical. Belinoff and Balan found 
these two portions identical in 37 
cent 
where 


per 
in a study of 40 temporal bones, 
the petrous pyramids were pneu 


matized in 35 per cent, diploic in 22.6 


per 
cent and contained mixed cells in 42.5 per 
cent. These figures indicate that 77.5 per 


cent of the petrous pyramids show some 
evidences of pneumatization, while 35 per 
cent show complete pneumatization. These 
figures are higher than Myerson’s who 
recently made a study of 200 temporal 
bones. Hagens’ figures, in a study of ¢ 

temporal bones, are similar to those of 
Belinoff and Balan— 34 per cent 
pneumatic spaces in the petrous apex. Pro 


we ad 


fant claims identical structure in petrous 
and mastoid portions from his study of 
temporal bones and states, ““A specimen 
with a well developed mastoid had a well 
developed petrous, and one with a sclerotic 
mastoid had a sclerotic petrous.”’ 

The process of pneumatization of the 
petrous pyramid is identical to that in the 
mastoid. It starts either from the inner 
antral wall, the epitympanic space or from 
the peritubal region, and goes forward to 
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the petrous tip. Wittmack’s theory of 
pneumatization applies here as well as 
in the mastoid process. Anything which 
interferes with the normal process of pneu- 
matization will cause a faulty type of 
pneumatization, with the that 
throughout life there will either a 
diploic, sclerotic or incompletely 
pneumatized mastoid process. This also 
holds true for the petrosa. 


result 
be 


an 


The structure of the petrous portion of 
the temporal bone can be recognized on 
the roentgenogram. Routine roentgen ex- 
aminations high percentage of 
cases with pneumatic petrous pyramids. 
Completely pneumatized petrous pyramids 
are usually associated with large and ex- 
tensively pneumatized mastoid processes. 

Suppuration in the petrous apex may 
occur in any type structure of bone. If 
the petrous pyramid is composed of diploic 
bone, an osteomyelitis results. When pneu- 


show a 


matization is present; changes result which 
are analogous to a suppurative lesion in a 
pneumatized mastoid process—a coalescent 
petrositis or an empyema of the petrous 
apex. 

This presentation is based on a study 
of 30 cases* which presented suppurative 
lesions in pneumatic petrous pyramids. 
Roentgenologically, the pneumatic petrous 
pyramid shows a change from the normal 
with any otitic infection. Kor this reason I 
wish to present the roentgen appearance of 
the pneumatic petrous pyramid, with vari- 
ous otitides. 


1. Acute Purulent Otitis Media. The 
petrous pyramid shows a_ generalized 
diminution in aeration in every case of 


of acute purulent otitis media. The trabec- 
ulae appear thickened and are intact. 
There are no destructive changes. There 1s 


Det 


ed case reports of most of t e already been 
} 1 she 1. See bibhograp! Vv. er es > 4 
, Dr. I. Seth Hirsch, Director. Read at the rty-fifth Annual 
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F1G.71.'S. S. Suppuration (acute) in left petrous apex 
with inadequate drainage. Left petrous apex: 
decalcified, no trabeculae visible. 

no atrophy. The apical contour is distinctly 
visualized, and is intact. This accompani- 
ment to an acute otitis media is not due to 
a suppurative lesion in the petrous pyra- 
mid. The diminution in aeration of the 
petrous pyramid is due to a congestion 
and edema of the mucous membrane lining 
the air spaces. The mastoid process is the 
site of a similar change in aeration, at the 
same time. This change in aeration of the 
pyramid is so pronounced, when com- 
pared to the normal side, that the diseased 
ear can be detected from the appearance 
of the petrous pyramid. 

2. Acute Coalescent Mastoiditis. The 
petrous py ramid also shows a diminution 
in aeration when there is an extension of 
the infection from the middle ear into the 
mastoid process resulting 1n a destructive 
or coalescent mastoiditis. The findings are 
essentially the same as those found with 
an acute otitis media; they are more pro- 
nounced, because the congestion and 
edema in the petrous pyramid are more 
marked. There is a marked decrease in 
aeration, a generalized increase in density. 
The trabeculae, while thickened, show xo 
evidences of softening or destruction. There 
is no atrophy and the apical contour of the 
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pyramid is visualized and intact. 
changes do not indicate a suppurative 
lesion in the petrous apex. Even after 
mastoidectomy for a coalescent mastoiditis, 
the petrous pyramid will show a similar 
change, until there is complete restitution 
to normal. 


These 


Chronic Suppurative Otitis Media. 
Here the petrous pyramid shows a gener 
alized diminution in aeration 
pneumatic petrosa is found. However, a 
pneumatized pyramid is the exceptional 
rather than the usual finding in the 
ence of a chronic purulent otitis. There 1s 
no atrophy and there are no destructive 
changes. There is no 
petrous apex. 
is due to the 
edema of the membrane when 
present. A cholesteatoma does not enter 
into the discussion for it does not occur in a 
bone. 

Suppuration in the Petrous Apex, with 
peas quate Drainage. The petrous pyramid 
shows a diminution in aeration with an in 
crease in density in the basal 
thine portion. 


where a 


pres 


infection in the 
The diminution in aeration 
attendant congestion 
mucous 


and 


or labyrin 
The apical portion of the 


petrous pyramid shows a marked decrease 
marked 


in density. There 1s decalcifica 


Fig. 2. J. K. Suppuration (acute) in left petrous apex 
with inadequate drainag 
calcified, 


e. Left petrous apex: d 


no trabeculae visible. 
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tion of the entire petrous apex. The 
trabeculae may show evidences of soften- 
ing or destruction, these changes becoming 
more pronounced as the lesion progresses. 
The halisteresis may be so intense that 
the apical contour is either faintly visual 
ized or not visualized at all. The fact that 
the contour of the petrous apex is not vis 
ualized does not indicate apical perfora- 
tion. As the lesion progresses, perforation 
and destruction of the apex may ensue. 
These changes are quite striking and the 
demarcation between the petrous apex and 
labyrinthine portions are definite and pro- 
nounced, and are due to a suppurative 
lesion in the petrous apex an empyema. 
If drainage from the suppurative lesion in 
the petrous apex is inadequate, this roent 
gen picture accompanies a given symptom 
complex, and requires surgery to avoid an 
intracranial complication. 

§. Suppuration in the Petrous Apex, with 
Adequate Drainage. The changes in the ap- 
pearance of the pyramid are essentially 
the same as those described when drainage 
is inadequate. The demarcation between 
the apex and labyrinthine areas may not 
be so pronounced. The basal portion of the 
pyramid shows a decrease in aeration, an 


Fic. 3. A. M. Suppuration (acute) in left petrous 
apex with inadequate drainage. Left petrous apex: 
decalcified, no trabeculae visible. 


Suppuration in the Pneumatic Petrous Apex 


769 


hic. 4. A. M. Same as Figure 3. Lipiodol instilled 
at time of drainage operation. Perforation indi- 
cated by escape of contrast substance from the 
confines of the petrous apex. 


increase in density. The trabeculae may 
be partially or completely softened or de- 
stroyed. The apical portion is decalcified. 
The apical contour may or may not be 
visualized. The spontaneous institution of 
adequate drainage, development of a fistu- 
lous tract wide enough to permit drain- 
age, through the middle ear or wound, 
modifies the typical clinical picture, which 
I shall describe later, and may prevent an 
intracranial complication. This lesion may 
persist and be the cause for a persistent 
otorrhea, as next described. 

6. Suppuration in the Petrous Apex 
Persistent Otorrhea. A number of cases 
after mastoid surgery have a persistent 
otorrhea. Some of these cases have the 
source of the infection in the petrous apex. 
These pyramids show a generalized diminu- 
tion in aeration with a generalized increase 
in density. There is a partial sclerosis of 
the pyramid— productive osteitis second- 
ary to the infection in the petrous pyramid. 
The remaining trabeculae become mark- 
edly thickened. These reparative changes 
are superimposed upon the original de- 
structive lesion. This lesion 


may follow 
an otitic infection without 


mastoid in- 


ag 
t 
. 
| 
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Kic. A. D. Jr. Suppuration (acute) in right 
petrous apex with inadequate drainage. Right 
petrous apex: decalcified, no trabeculae visible. 

volvement as well as an empyema in the 
petrous apex with adequate drainage, 
where there has been a destruction of the 
trabeculae. There is no restitution of 
trabeculae, but there develops a produc- 
tive bone change secondary to the infec- 
tion in the petrous pyramid. 

7. Healed Suppurative Lesion in the 
Petrous Apex. The petrous pyramid shows 
a generalized increase in density. Restitu- 
tion occurs by a productive bone change. 
The pneumatic structure is replaced by 
dense compact bone. There is no reforma- 
tion of cells. 

The roentgen findings in the above il- 
lustrated types of otitic infections may 
be divided into two main groups. First, 
those types which show halisteresis of the 
petrous apex of which there are two, and 
second, those types which do not show 
halisteresis of the petrous apex of which 
there are five. A suppurative lesion in the 
petrous apex is present in the two types 
showing halisteresis, and in only one type 
showing an increase in density—a produc- 
tive bone change. 

The suppurative lesions in the petrous 
apex, depending upon the Aistory, clinical 
and roentgen findings may be designated 
as acute, subacute and chronic. 
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1. Suppuration in the Petrous Ap 
Acute. The history is usually that of a 
simple mastoidectomy on an extensively 
pneumatized bone followed by a normal 
convalescence. After a period of well be 
ing—which may be from a few days to 
several weeks and sometimes months 
there is a sudden reappearance of an aural 
discharge, a low grade sepsis and pain along 
the ophthalmic branch of the fifth nerve. 
The pain is usually located in or behind the 
eye. This symptom-complex was described 
by Kopetzky and Almour, and 1s due to the 
inadequate drainage of the abscess or 
empyema in the petrous apex. At opera 
tion several cases showed fistulous tracts. 
These tracts did not permit adequate 
drainage, otherwise the eye pain would not 
have appeared. A roentgenogram shows 
findings as previously described under sup 
puration of the petrous apex with inade 
quate drainage. This type of case requires 
immediate surgical intervention for drain 
age of the petrous apex. This is the only 
type which is of immediate concern to the 
otologist, for if left alone an intracranial 
complication with a fatal outcome is cer 
tain to follow.* 

All the cases in this group, 25, with 


Fowler recently reported autopsy find) 
mening tis of otitic origin following petrou pyrat 
He also reported the recovery of a case with a 
1 the petrous apex following surgery (throug! 
Dr. John Kernan, from the service of Prof. Cornelius G. ¢ 


Kic. 6. FL A.D. Jr. Same as Figure 5. Lipiode 
stilled at time of drainage operation. Perforat 
present. Wide dissemination of contrast substance 
into all cranial fossae. 
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exceptions, appeared as a complication fol 
lowing mastoid surgery 
was recognized, 


. Of the 2 cases, 
and operated upon. for 
petrous drainage at the time of the mas 
toidectomy; 


one 


the second was not recognized, 
and required a subsequent operation for 
petrous drainage. Anatomically, it 1s pos- 
sible for an infection to extend into the 
petrous apex and develop a suppurative 
lesion as a complication to an acute puru- 
lent otitis media, or a coalescent mastoid- 
itis before surgery has been instituted, or 
before the mastoiditis has fully developed. 
2. Suppuration in the Petrous Apex 
Subacute. Vhe persistence of an aural dis 
charge following a recent simple mastoid 
ectomy on a pneumatized mastoid is the 
history usually obtained. There may be no 
clinical symptoms other than an otorrhea. 
A roentgenographic examination reveals 
the changes described above under suppu- 
ration of the petrous apex with adequate 
drainage. Here a fistulous tract is present 
which adequately discharges the contents 


When 


from the petrous apex externally. 


Fic. 7. J. K. Suppuration (subacute) 


in right petrous 
apex with adequate drainage. 


Decalcification and 
non-visualization of the petrous apex—perforation 
suspected. S) mptom free except for otorrhea since 
mastoidectomy, three 
stilled at time of drainage operation, is confined to 
petrous apex. 


months ago. Lipiodol, in 


There is no perforation of the 


petrosa even though the apex is not visualized. 
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8. M. C. Suppuration (chronic 
pyramid. 


in right petrous 
The right pyramid shows an increase in 
Persistent otorrhea, 


years since mastoidectomy. 


density. right side, for two 


drainage 1s adequate, surgery, as a life- 
saving measure, is not necessary but should 
be undertaken if a chronic otorrhea is to 
be avoided. The typical symptom-complex 
described by Kopetzky and Almour is ab- 
sent. 

3. Suppuration in the 
Chronic. A history 
or may not be present. 


Petrous . /pex 
of mastoid surgery may 
The usual history 
is that of mastoid surgery, with a persistent 
otorrhea, and often there is a history of one 
or more revisions. The roentgen findings 
are those described under suppuration in 
petrous apex with persistent otorrhea. 
rom the foregoing it is quite apparent 
that a history of the case is essential to 
correctly interpret the roentgen findings in 
the petrous p ortions of the temporal bone 
irrespective of the nature of the otitic in- 
fection whether it be acute, subacute or 
The this work has 
naturally put both the otologist and roent- 
venologist on the alert in the detection of 
these lesions. 
surgery 


chronic. newness of 


The remarkable success of 
in the cure of this hitherto fatal 
complication has encouraged keener diag- 
nosis and early intervention 
many 


. Nevertheless, 
cases are seen which may suggest 


| 
| 

. 
t 
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petrosal suppuration, but, when subjected 
to careful analysis, prove not to be. The 
studied evaluation of clinical symptoms by 
the otologist and the accurate interpreta- 
tion of roentgen findings by the roentgenol- 
ogist will avoid errors in diagnosis. It is 
therefore of the utmost importance to re- 
member that only those changes in the 
roentgenogram are to be considered as di- 
agnostic which point to a destructive le- 
sion. Changes in density, or diminished 
aeration are not indicative of a suppurative 
process in the petrosa. To paraphrase an 
old saying of Jackson’s—‘‘Everything that 
wheezes is not asthma’’—-in the same way 
every change in the appearance of the petrous 
apex 1s not a suppurative lesion in the petrous 
apex. 

All cases of suppuration in the petrous 
apex, diagnosed and operated upon, are 
verified at operation by the instillation of 
lipiodol, either through the fistulous tract 
if present, or the drill hole made by the 
Almour operation. Only by the use of con- 
trast substance can a perforation in the 
petrous apex be definitely determined. | 
have seen cases where the halisteresis was 
intense and perforation suspected because 
the apical contour was not visualized. 
Roentgen examination after the instillation 
of lipiodol in these cases showed no escape 
of the contrast substance from the con- 
fines of the petrous apex. Other cases 
where the contour of the petrous apex was 
completely visualized and appeared intact 
showed escape of the lipiodol into the 
cranial cavity. The contrast substance may 
escape into the anterior, middle and _ pos- 
terior fossae, and also over to the opposite 


2 Henry kK. Taylor J 


side. In only one instance was there a col 
lection of contrast substance in the pos 
terior fossa below the tentorium. Most 
cases show the contrast substance in be 
tween the layers of the tentorium. Another 
group of cases show a localized collection 
of the contrast substance at the site of the 
perforation in the petrous apex. The site 
of perforation in these cases is sometimes 
suspected roentgenologically, before the in 
stillation of the contrast substance. 

The technique I use has already been 
published and it will therefore not be re 
peated here. However, | wish again to call 
attention to the importance of a routine 
roentgenogram of the base of the skull at 
the time of roentgenography of the mastoid 
processes. Law, at the last annual meet 
ing, in discussing the examination of the 
mastoid processes, also urged this proced 
ure. This film is of considerable value. 
Should a subsequent lesion develop in the 
petrous pyramid, you have a film for com 
parison to detect the changes. 

When a lesion is suspected in the petrous 
apex, anteroposterior oblique views of the 
pyramids should be made in addition to a 
film of the base of the skull. The film of 
the base of the skull I consider most ef 
fective in diagnosing suppurative lesions in 
the petrous bone. The other view may help 
to confirm or corroborate the findings of a 
suppurative lesion, but, contrary to recent 
publications, in my experience it alone is 
not diagnostic. It is of real value in the 
detection of an epidural abscess in the 
anterior portion of the pyramid which can 
not be recognized on a film of the base of 


the skull. 
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DISCI 


Dr. kK. M.D ct. Pittsburgh, Pa. The essay ist 
has given some valuable contributions in this 
and former papers which are helping to broaden 
our knowledge of changes which take place in 
the petrous bone during otitic infections. My 
discussion must necessarily be from the cli 
nician’s standpoint. 

Pneumatization of the petrous bone origi 
nates from middle ear, attic and antrum. Cells 
develop inwards and around the labyrinth from 
three sources: ( 
the labyrinth; ( 


1) peritubal cells anterior to 
2) zygomatic and epitympanic 
cells over the roof of the labyrinth; (3) cells 
developing inwards from the antrum posterior 
to the labyrinth. The peritubal cells are the 
only ones which cannot be reached by means 
of the simple mastoid operation. Consequently, 
when pneumatization of the petrous apex takes 
place by this route and suppuration occurs in 
the petrous apex, the operative approach must 
be through this area by means of the Almour 
technique or else through the middle cranial 
fossa. Where there is an extensive pneumatiza 
tion over or behind the labyrinth, the petrous 
apex can usually be reached by means of the 
simple mastoid route, and this is true in the 
majority of cases. 

The usual history of cases with suppuration 
in the petrous apex, as Dr. Taylor pointed out, 
is that of a simple mastoidectomy with a vary 
ing period of convalescence and then a flare 
up of signs and symptoms of infection in the 
petrous apex. 

In other words, the mastoidectomy is often 
incomplete. With roentgenograms taken be 
fore operation, showing the extent of pneuma 
tization of the mastoid and petrous bones, the 
operator may be guided in his work and by a 
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more complete exenteration of the mastoid 
process and adjacent cells will prevent many 
of the serious and often fatal cases of petrositis. 
It must be emphasized that the decision to 
operate on the petrous apex must not rest with 
the roentgen examination. At the meeting of 
the American Medical Association in June, 
Coates reported a series of gQ cases in which 
the roentgenograms showed evidence of bony 
destruction in the petrous apex and which also 
showed clinical signs of petrous infection and 
yet recovered without radical surgery being 
instituted. Over enthusiasm in attacking a new- 
ly described infective process is resulting in the 
sacrifice of the middle ear structures and con- 
sequently the useful hearing of many patients 
unnecessarily, to say nothing of the actual 
danger to life in carrying out the difficult 
surgical procedures necessary for draining the 
petrous apex. On the other hand, the prompt 
surgical drainage of this area when an actual 
suppurative and destructive lesion is present 
is essential to prevent a fatal septic meningitis. 
or this reason the closest cooperation between 
the roentgenologist and the otologist is neces- 
sary. Good roentgenograms, properly inter- 
preted, are an invaluable aid not only in reach- 
ing the proper diagnosis but also in determining 
the best route for operative approach. The in- 
formation which the otologist has a right to 
expect covers three points: (1) Is there a de- 
structive lesion in the petrous apex? (2) If so, 
which part of the apex is involved in the lesion? 
(3) What is the extent of the pneumatization? 
The roentgenologist must realize the extent of 
his responsibility. Poor roentgenograms, incor- 
rectly interpreted, may be the deciding factor in 
causing the otologist to operate unnecessarily. 


Vou. 335 N 

t 


BRONCHIOLECTATIC EMPHYSEMA OF ADULTS 


By HOMER H. CHERRY, M.D. 
Valley View Sanatorium 
PATERSON, NEW JERSEY 


XPERIENCE teaches that this con- 

dition is a rare pulmonary anomaly 
the clinicopathological concept of which is, 
with few exceptions, similar to bronchiec- 
tatic disease. Its causative factors are the 
same and the two conditions are always 
present in the same chest. 

Interest in this anomalous pulmonary 
condition, bronchiolectatic emphysema of 
adults, or more properly termed po/ycystic 
disease of the lung with bronchial communi- 
cation, originates chiefly from its genesis. 
During prenatal life, end buds of the fetal 
bronchi normally put out epithelial in- 
vaginations into the prolific interstitial 
tissue. These have as their ultimate pur- 
pose normal respiratory alveoli. If, how- 
ever, these invaginations do not form, 
blind, terminal bronchioles remain and 
pass into adult life as infantile structures. 
This arrest of bronchoparenchymal devel- 
opment does not ordinarily occur with all 
the bronchioles of a lobe or a lung, but is 
multiple, scattered and bilateral so that 
each malformed, terminal bronchiole is 
imbedded in resilient, air-filled respiratory 
alveoli. If a stem bronchus fails to develop, 
a whole lobe would, in accordance with 
the development of pulmonary cysts, be 
occupied by a single large multilocular 
cyst.! When postnatal life begins, inflation 
of the lungs increases chest volume as does 
subsequent growth. This increased volume 
must be filled, and the thin, atrophic walls 
of the anomalous preterminal and terminal 
bronchioles distend to form emphysemat- 
ous bullae. By alveolar proliferation and 
by this process of distention of the fetal 
end buds, the terminal bronchioles and the 
preterminal bronchioles, after the four- 
teenth year of life when bronchial branch- 
ing and alveolar proliferation ceases, the 
lungs grow in size, keeping pace with the 


1 Herms, J., and Mumme, C. Ueber kongenitale Bronchiek 
tasie und Cystenlunge. Beitr.z. Klin. d.Tuberk., 1931,77, 701-716. 


increasing thoracic volume. Pollock and 
Marvin? stressed the importance of bron- 
chial constriction as a causative factor. 
This type of lung in adult life can well be 
called the ““honeycomb lung” or polycystic 
disease in which there is bronchial com- 
munication with and inflation of the cysts 
at all times. © 

If the preterminal bronchioles are oc 
cluded during prenatal growth, the end 
buds and terminal bronchioles remain as 
closed cysts to form the cystic lung of a 
closed-cyst type. 

When adult life has been attained, all 
influences responsible for infantile bronchi 
passing from dry bronchiectasis into bron 
chiectatic disease have been operating to 
produce further distention of these emphy- 
sematous bullae of the patent type of 
polycystic lung and the accompanying 
widened bronchi. These influences are 
thoracic suction on inspiration, expiratory 
push, cough with its markedly elevated 
expiratory push, infection, paren 
chymal fibrosis. Both bullae and bronchi 
are now chronically infected, their walls 
alternate between granulation and epi 
thelization; interstitial tissue and adjacent 
aveoli are being slowly incorporated into a 
chronic inflammatory process with fibrosis 
and atelectasis ensuing. Middle age, if at 
tained, finds these individuals in a deplor 
able condition. General failure, which 
necessarily must develop, comes from 
physiopathological changes and not from 
bronchopulmonary infection alone because 
chronic infection has immunized them to 
an extent that new, virulent organisms are 
well tolerated. The remaining respiratory 
alveoli not incorporated in the inflamma- 
tory process about the cysts and bronchi 
have become emphysematous so that air 
hunger is present; chronic nephritis, myo 

? Pollock, W. C., and Marvin, H. P. Congenital cyst 


of the lung. 4m. Rev. Tuberc., 1933, 27, 59-66. 
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carditis, emaciation and debility complete 
a picture of general physical disintegration. 


CASE REPORTS 


Case 1. J. F., admitted February 15, 1933; 
Czechoslovakian, male, aged thirty-nine. Coal 
miner until five before admission at 
which time he became a silk weaver and pur- 


years 
sued that occupation until admission. Married 
and father of 4 healthy children. First consulted 
physician for present illness in June, 1932. 
States that he has had a dry cough since child 
hood; always susceptible to colds accompanied 
by fever, cough and expectoration. ‘Two months 
previous to admission became incapacitated 
for work; dyspnea, weakness, interscapular and 
substernal pain all 
Blood-tinged sputum was observed at 
time. 


becoming more severe. 


this 


Physical Examination. Apparently forty-five 
years old, debilitated but not acutely ill. Mod 
erate dyspnea and mild cyanosis present; well 
oriented. Pigeon breasted, scaphoid abdomen, 
weight gg pounds. Extremities negative except 
for emaciation and clubbing of fingers. Heart 
negativ e, blood pressure 
perature g&° F. 


80; pulse go; tem- 
Chest examination revealed 
impaired percussion note over left base ante- 
riorly and right base posteriorly. Hyperreso- 
nance was present over remaining basal areas. 
Auscultation revealed crepitant, subcrepitant, 
and atypical sibilant and sonorous rales through- 
out the lower two-thirds of both lung fields 
front and back. Breath sounds were suppressed 
throughout both lung fields. 

Laboratory 


Examination. \eucocyte count 


14, total, with mild neutrophilia present. 
Erythrocytes 3,889,000, hemoglobin 73 per 
cent. Urine negative. Kahn test negative. 


17 mm. first hour. 
Sputum positive for an occasional spirochete, 


Blood sedimentation test 


as was smear from gums; negative for fungi, 
yeast and tubercle bacilli. 
Roentgen Examination. See Figure 1. 
Progress. Postural drainage, bed rest and 
instillations of lipiodol improved all symptoms 
promptly. Residual lipiodol, contrary to Pol 
lock and Marvin’s observation, was not ob- 


served for long periods. 


Case u. A. C., admitted July 16, 1932; 
Italian, female, aged thirty-seven, housewife. 
Admitted complaining of cough, expectoration, 
deep pain in the right hypochondrium, dyspnea, 
loss of weight, weakness, anorexia and lassi- 
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tude. Onset of cough four years previously, fol- 
lowing child birth, at which time she had 
“pneumonia” elevation of 
temperature. After patient’s general condition 


accompanied by 


improved she recalled having had frequent 
colds with continuous cough for many years. 
Mother of 8 children; habits good. 

Physical Examination. about 
forty years old, dyspneic, disoriented, restless; 


\pparently 


mild cyanosis of nails and lips; mucous mem- 


I. 


Case 1. Bronchogram of right bronchial tree, 


showing bronchial dilatation and multiple pul- 
proved by the 
medium entered 
diagnose 
these cases, and this patient requested reinstilla- 
tion of lipoidol, for the beneficial effect on his dis- 


monary cysts, their patency being 
with the 
Bronchograms are adequate to 


ease which 


them. 


opaque 


ease. Case 11, however, experienced some increase 
of dyspnea, had moderate pyrexia and edema of 
eyelids. These symptoms were all temporary. 
Edema of the larynx did not occur. Recovery from 
these symptoms was prompt. Observe the emphy- 
sema present in Figure 1. A amount of 
opaque medium has outlined three cysts in the 


1] 
small 


left lung. Subsequent instillations of lipiodol re- 
vealed cylindrical bronchiectasis of both bases ac- 
companied by cysts. 


branes anemic; mild edema of feet; general ap- 
pearance showing 
Weight 83 pounds; pulse 100; temperature 
g9.2° F. No clubbing of fingers. Moderate ten- 


poor obvious weakness. 


Vor. 33, No. ¢ 
| 
4 r 6S 
) 4 3 
> t 


776 


derness over right hypochondrium. Gallbladder 
not palpable; liver not enlarged. Chest exam- 
ination percussion note impaired 
throughout both lungs anterior and posterior, 
and crepitant, subcrepitant, atypical sibilant 
and sonorous rales lower two-thirds of both 
lungs, anterior and posterior. 

Laboratory Examination. \eucocyte count 
8,400. Differential count normal. Erythrocytes 
3,400,000; hemoglobin 7o per cent. Urine: 
albumin-+, epithelial casts. Sputum: negative 


revealed 


Homer H. Cherry J 


for tubercle bacilli. Blood Kahn test negative. 

Roentgen Examination. Numerous, well-dit 
ferentiated, annular shadows I to 2 cm. in 
diameter scattered over entire right lung field 
and lower two-thirds of left lung field. Well 
contrasted films were required to demonstrate 
these shadows. Lipiodol injection of bronchial 
trees to both lower lobes demonstrated these 
annular shadows to be patent pulmonary cysts. 

Progress. Postural drainage and bed rest im 
proved all symptoms. 
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THE VEILED AIR BUBBLE IN HY DROPNEUMOTHORAX* 


By EPHRAIM KOROL, M.D., and H. A. SCOTT, M.D. 
Veterans Administration 
LINCOLN, NEBRASKA 


HE roentgen diagnosis of hydropneu 


mothorax is generally very simple if 


the examination is made with the 


patient 
in the erect position; 


there is the typical 
combination of the dense shadow of the 
opaque fluid capped by the transparent air 
bubble. In cases of long standing, with the 
lung largely reéxpanded, 
however small, 
axillary 


the air pocket, 
generally appears in the 
region of the chest, above the 
fluid in the complemental space. However, 
there are certain cases in which the lung 
does not expand uniformly and equally in 
all directions, from the hilus outward. In 
patients confined to bed for long periods 
after a spontaneous orf traumatic pneu 
mothorax, the upper or anterior lobe is 
likely to expand first and to adhere to the 
chest wall, while the lower lobe expands 
the fluid, in the recumbent 
position keeps the posterior and lateral 
portions of the lung from contact with the 
chest wall, thus preventing adhesions and 
delaying reéxpansion. 


more slowly; 


\ roentgenographic 
examination, in the erect position, in such 
case, will fail to show the air bubble dis 
tinctly, as the shadow of the partly ex- 
panded lung and that of the air pocket 
back of it combine to produce an illusion 


of normally inflated lung tissue. Then, too, 


the shadow of the fluid at the bottom ot 


the pleural cavity may not have the typi 
cally horizontal upper border. The fluid 
often contains a good deal of blood which 
has escaped into the pleural cavity during 
the original lung injury, or perhaps is 
otherwise rich in fibrin. The uals ex 
panded lung has considerable respiratory 
activity and it seems to churn the coag 
ulated top layer of the exudate into solid 
masses of various shapes. The cylindrical, 
spindle shaped, and globular 
fibrin have been described in such cases. 


* Published with the permission of the Medical Director 


pressed or conclusions drawn by the author 


masses of 


lor these reasons, it can be understood 
why the line of air and fluid junction in 
these cases should vary from the diagnostic 
horizontal fluid level. In the case reported 
by Yater and Rodis! this border was con- 
vex upward; in our Case 1, the upper 
border of the exudate was concave up- 
ward. 

In these cases the diagnosis of pneu- 
mothorax can be made only by observing 
the readiness with which the fluid shifts 
during changes of posture and by the fluid 
wave seen roentgenoscopically when the 
patient is shaken. 
vigorous, 


If the heart action is 
2 as after exercise or excitement, 
the fluid wave may be seen with each 
heartbeat. 

We wish to emphasize in this connection 
that pleural effusions, unaccompanied by 
air, do not change position markedly with 
changes in posture. Certain changes in 
roentgen appearances occur, but they are 
slight in degree and extent, and depend 
largely on the changes in the shape of the 
chest wall, and on the shifting of the ab- 
dominal viscera which result from changes 
in posture. All pleural effusions are pre- 
ceded by dry pleurisies which bring about 
adhesions or at least deposits of fibrin 
which enhance the friction between the 
pleural membranes and thus counteract in 
a large measure the hydrostatic pressure. 
In hydropneumothorax, on the other hand, 
the factor of friction is negligible. It is to 
be remembered that here we are dealing 
with air and liquid, substances differing in 
specific gravity and roentgen-ray density, 
substances which easily rearrange them- 
selves in response to gravity and during 
changes of posture produce striking differ- 


Yater, W. N., and Rodis, I. Unusual case of pleural effusion 
simulating elevation of the diaphragm. Am. J. RoentGeNoL. & 
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if the Veterans Administration who is not responsible for the ideas ex 
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Kic. 1A. Case 1. Shadow of fluid at left base. Heart 
displaced to right, The upper border of the fluid 
is concave upward. Apparently normal lung above 


the fluid. 


Fic. 1c. Case 1. Taken at same time as Figures 1A 
and 1B. Patient lying on right side,sand bag under 
the right hip. The fluid has horizontal upper 
border, distinct air pocket above fluid. Note that 
the fluid level is not a perfectly straight line. 


Kic. 1B. Case 1. Patient lying on his back with hips 
elevated. The fluid has distributed itself over er 
tire left side of chest. 


ences in roentgenograms made in the dif 
ferent postures. 

Reviewing the case of Yater and Rodis 
in the light of the above remarks, we find 
the following significant features: a tu 
berculous individual had blood-tinged free 
fluid in the left pleural cavity. With 
changes in posture the fluid changed posi 
tion in a “‘startling’’ manner, it also showed 
a wave with each heart beat. At autopsy 
much fibrin was found, and there were 
fresh adhesions. The left lung was partly 
collapsed. This is as good a picture of 
partial pneumothorax as ever presents 
itself at autopsy. The direct demonstra 
tion of intrapleural air cannot be expected 
unless the chest is opened under water. 

In order to visualize the pneumothorax 
roentgenoscopically in cases in which ad 
herent lung obscures the air pocket in the 
erect posture, it is necessary to place the 
patient in such a position that the air 
bubble will come to rest above the fluid in 
a region devoid of adherent lung. The 
most favorable position is usually that with 
the patient resting on the healthy side, a 
sand bag under the hip; thus the typical 
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picture of hydropneumothorax appears in 
the lower axillary region ot the affected 
side. 

In conclusion, we wish to present 2 cases 
in which the findings were similar to those 
described by Yater and 
roentgen examination in 


Rodis but the 
lateral recum 
bency showed conclusively that we were 
dealing with a hydropneumothorax in each 
case. 
Case t. White male, aged thirty-eight. On 
October 17, 1931, the man had a sudden onset 
of pain in the left chest and shortness of breath. 
He was delirious that night and the doctor said 


| 
J 


Kic. 2. Case 1. A. Shadow of effusion at left base 
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a bloody fluid with a hemoglobin content of 
40 per cent. 

On December 5 the hemoglobin content in 
the pleural fluid was 15 per cent, on Decem- 
ber 28 the hemoglobin was less than Io per 
cent. The fluid and air absorbed completely 
in the course of three months. 

During the summer of 1932 the patient was 
readmitted to the hospital with findings of 
pulmonary tuberculosis. 


Case tt. White male, aged forty-five. On 
November 15, 1932, the man was run over by 
a team of horses, several ribs were broken. He 
spat blood, and “‘his body swelled up with air 
under the skin” (subcutaneous emphysema). 


, its upper border horizontal. No air pocket above, but 


apparently normal lung. s. Taken at same time as A. Note the air bubble in lower axilla. c. Taken in knee 


chest position, at same time as A and Bs. Note the 


air in the complemental space, displacing diaphragm 


and abdominal viscera inward. The lower and outer borders of the adherent upper lobe are well outlined. 


the patient had pneumonia. The temperature 
was normal the next morning, but the patient 
was kept in bed twelve days. On November 1 
the left side of the chest had limited motion, 
absence of tactile fremitus, of resonance, and 
of breath sounds in the axilla and below the 
7th dorsal vertebra on the left side. Roentgeno 
scopic examination, the patient erect, showed 
the shadow of a pleural effusion above the 
left diaphragm, its upper border appeared 
horizontal but no air could be seen above the 
fluid. Tapping upon the chest with a finger 
produced waves in the fluid. Upon bending the 
patient over to the right the fluid was seen to 
shift and an air bubble appeared in the left 
axilla (see Fig. 1). 

Aspiration of the chest through the 8th and 
gth interspaces below the left scapula yielded 


He was in bed six weeks. On December 1, 1932, 
the left side of the chest was deformed and 
bulged at the base posteriorly. There was ab- 
sent fremitus, and flatness on percussion below 
sth rib and 7th dorsal spine in the erect posture. 
In the recumbent position there was hyper- 
resonance throughout the left side. In the erect 
position the breath sounds were absent on the 
left side below the nipple and 8th dorsal verte- 
bra, in the supine position the sounds were 
normal anteriorly as far out as the mid-axillary 
line. The heart was displaced to the right. 
Roentgenoscopic examination showed a dense 
shadow at the base of the left lung with a hori- 
zontal upper border, no air bubble above, but 
rather normal lung. The upper border of the 
shadow showed a fluid wave with each heart 
beat. Shaking of the patient also showed this 
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wave. Upon bending the patient over to the 
right an air space was uncovered above the 
fluid in the left axilla (see Fig. 2). 

Paracentesis produced serosanguinous fluid 
with hemoglobin content of § per cent. Several 
aspirations were done. In two months the lung 
was fully expanded but there were extensive 
pleural adhesions. 


SUMMARY AND CONCLUSION 


1. The interesting roentgen findings de- 
scribed by Yater and Rodis were caused 
by hydropneumothorax. The air pocket 
was obscured by partly expanded and ad- 
herent lung. 


+ 


2. In patients with hydropneumothorax 
who are confined to bed, the upper lobe 
expands early and comes in contact with 
the chest wall while the lower (posterior 
lobe remains separated from the chest wall 
by air and fluid. A roentgenographic ex 
amination in the erect position may fail to 
demonstrate the air bubble in such a case. 

3. An examination in 


lateral recum 


bency, with the patient lying on the well 
side, will show the true state of aftairs, 
bringing into view the air bubble above the 
fluid level, ina region of the chest free of 


the adherent upper lobe, i.e., in the lower 
axillary region of the affected side. 


THE REEXPANDED LUNG 


By PAUI 
State S 
RUTLANI 
HE. roentgenological appearance of the 
lung after treatment by artificial pneu 
mothorax is a subject of great interest. Its 
study is, unfortunately, too often made 
difficult because of the pleural thickening 
overshadowing the pulmonary field. 


BONY THORAX 


In old cases the entire hemithorax is de 
pressed, the interspaces being sometimes 


Kic. 1. Case 1. August 6, 1931. Pneumot'orax on the 
left for two and a half years. Note depression of 
left hemithorax and displacement of mediastinum. 


Right lung breaking down; cavity above inter 
lobar fissure. 
markedly narrowed and the intercostal 


muscles somewhat atrophied and drawn in. 
This phenomenon appears often before the 
institution of pneumothorax. We all know 
those chronic tuberculous patients who 
have one side of the thorax flattened and 
depressed even to the point of bringing 
the shoulder down and of producing a sco- 
liosis. That same condition is present to a 


lesser degree during the earlier stages of 


unilateral disease, as well as during and 
after pneumothorax, but it results from 
different factors. Before pneumothorax it 
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is a manifestation of the well-known phys- 
iological effort of nature to keep an affected 
Organ at rest. 


During the period of inflation a principle 
of physics enters into action. The intra- 
pleural pressure decreasing with every res- 
piratory motion and producing a relative 
vacuum tends to limit the thoracic expan- 
sion and to draw a little on the soft tissues 
covering the bony cage. This slight pull, 


Case 1. \ugust Zz1, 1691. Good selective 


collapse. 


repeated hundreds of times every day dur- 
ing several years, is capable of producing 
marked changes. 

When the lung has come back to the 
chest wall, obliteration of the pleural space 
occurs and we have an organized and fi- 
brotic pleura attached to a fibrotic and 
puckered lung, preventing the already de- 
pressed thorax from resuming its normal 
shape. This last condition is merely me- 
chanical. 

| have taken for granted, however, that 
we were dealing with a fibrocaseous type 
of lesion. In the case of an early infiltration 
the second phase only of the process will 
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Fic. 3. Case 1. April, 1934. Complete clearing after 
three and a half years of collapse—restitutio in 
integrum. 


appear and the hemithorax will resume its 
normal shape and function at the end of 
the treatment providing the pleura has re- 
mained free from serious complications 
(Fig. 3). 

THE PLEURA 


The pleura, however, seldom comes out 
of artificial pneumothorax without some 
complications, the great majority of which 
are fortunately not severe. Pneumothorax 
is responsible only as a determining factor 
in causing fluid. The fact that adhesions 
are seen in most cases proves that a patho- 
logical process was already present. 

A certain degree of thickening usually 
takes place. It seems to be greater when- 
ever abundant and prolonged effusions are 
present. A good deal depends, however, on 
the quality of the fluid and on its percent- 
age of fibrin. In final analysis the extent 
and the nature of the pleural reaction re- 
main in a large degree an unknown quan- 
tity. 

After the resorption of fluid some mobile 
masses of various sizes and shapes are oc- 
casionally seen. These are usually consid- 
ered as fibrinous bodies. 

Guesswork also is the estimation of the 
presence or absence of fluid after reéxpan- 
sion of a hydropneumothorax. Whether we 
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are dealing with fluid or with a thickened 
pleura, the film will show the same homo 
geneous shadow in both instances. The 
differential diagnosis is rendered all the 
more difficult by the frequent combina 
tion of both effusion and thickening. 


THE MEDIASTINUM 

The mediastinum is subjected to differ 
ent and usually opposite actions during 
and after pneumothorax. With a free pleura 
the pneumothorax has a tendency to push 
it towards the opposite side. But as soon 
as the lung has been allowed to come in 
contact with the outer wall, conditions 
change entirely. The bony thorax becomes 
a fixed point of attachment for the agglu- 
tinated pleural layers and a complete and 
continuous bridging of fibrosis is estab 
lished between the thorax and the softer 
and more flexible mediastinal structures. 
These are pulled outward and contribute 
their share in filling in the gaps left by the 
loss of substance in the pulmonary tissue 
located between those two points. The dis 
placement of the mediastinum is mostly 
marked at the level of the main lesions, 
which are so frequently located immedi 
ately above the interlobar fissure. The lat 
ter plays the part of a strong tie running 
in an almost straight line from the chest 
wall to the mediastinum where it is at 
tached. Its location explains the pro 
nounced displacement of the trachea (I‘igs. 
7 and g). But the mediastinum may also 
be drawn in its whole length and produce 
a complete dextrocardia (Fig. 10). The suc 
cessive phases of such a shifting are inter 
esting to follow in case of progressing 
obliteration starting on the diaphragm and 
creeping upward along the outer chest 
wall. The mediastinal displacements do 
not follow a lateral direction only, but 
also an anteroposterior one according to 
the location of the retracting force (Fig. 4). 


THE LUNG 


The condition of the lung after reéxpan 
sion depends a great deal on its condition 
before collapse. It is influenced more by 
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the nature of the lesions than by their ex 
tension. The patches of recent infiltration 
surrounded by their customary fuzzy area 
of exudation disappear completely from 
the picture, leaving a clear lung. 

Annular shadows outlining the site of 
cavities in the process of formation also 
vanish from the film. Because of this com 
plete disappearance, sometimes on bed 
treatment alone, some clinicians have felt 
that these ring shadows were not in the 
parenchyma but on the pleura, and have 
refused to consider anv of them as cavities 
unless they showed a fluid level and in 
creased illumination in their center. As a 
matter of fact, neither the fluid level nor 
the increased illumination is of any aid as 
both may be present in pleural blebs just 
as well as in pulmonary cavities. The first 
insuffations of pneumothorax have almost 
invariably proved that such shadows were 
beginning cavities by accentuating their 
contour instead of making them disappear 
as in the case of a pleural pocket and by dis 
placing them with the partly collapsed lung. 


Fic. 4. Case 11. Upper lobe bronchiectasis. Lateral 
film taken after injection of lipiodol shows that 
the main dilatations are located anteriorly to the 
mediastinal structures which are drawn towards 
the sternum. 
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Kic. §. Case m1. Large cavity with fluid level and 
rather thin wall in center of left lung. 


The principles of tuberculosis pathology 
and the various processes of infiltration 
should be borne in mind. The word cavity 
immediately brings up the picture of a 
sizable hole in the lung tissue with its 
usual loss of substance, its anfractuous 
walls and a more or less considerable ac- 
cumulation of débris in its dependent por- 
tions. Then we can explain to our great 
comfort and satisfaction the ring, the in- 
creased illumination and the fluid level. 
But we should not lose sight of the fact 
that such destruction did not take place 
overnight. A few weeks or a few months 
before the ring shadow would have been 
thinner and more difficult to visualize be- 
cause of the absence of fibrosis. Another 
retrograding step would take us to the 
time when that same shadow was barely 
visible. At that time epithelial cells, giant 
cells, lymphocytes, fibroblasts encircling 
by as many lines of defense the recently 
infiltrated area accounted for the ring 
shadow. Necrosis and elimination had not 
vet taken place. Consequently, the area 
within the ring was not excavated and 
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Fic. 6. Case 11. After only a few months of a rather 
poor collapse prematurely given up by patient 
himself, the cavity had entirely disappeared leav 
ing no visible traces. 


could not light up more than the surround- 
ing portions. On the contrary, it might 
have been denser because of exudation. 

This type of beginning cavitation, heal- 
ing by resolution, disappears completely 
and leaves no trace whatsoever on the 
film. 

In case of actual excavation, the process 
is one of repair and scars will remain to be 
seen. The smallest cavities and the small 
caseous formations often heal up by calci- 
fication. Calcified nodules are very fre- 
quently seen in the reéxpanded lung (Fig. 
7). The large excavations fill up by ap- 
proximation of the walls and more or less 
at the expense of the surrounding tis- 
sue which often shows a condition similar 
to emphysema but appears thinner and 
darker. 

The streamers and the bands retracting 
the walls and the edges contribute to the 
formation of the densities which now oc- 
cupy the very spots where increased illu- 
mination was noted before. Those densities 
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Kic. 7. Case 1v. Numerous calcifications and dis 
placement of entire mediastinum, especially at 
level of interlobar fissure. Lung field fairly clear. 
Left lung had been under collapse for two years. 


assume vaguely the shape of the cavity but 
instead of being circular they often appear 
as oblong as a result of the traction ex- 
erted by the pleura (Figs. 8 and g). One 
is often surprised, however, to see the 
marvels that the repairing process some- 


Kic. 8. Case v. Multiple cavitations and con 
siderable exudation of right upper lobe. 
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Fic. g. Case v. After pneumothorax. Note oblong 
dense shadow in upper part of second interspace 
where the largest cavity was seen in previous film. 
There is mediastinal displacement and narrowing 
of the interspaces. Veil over apex probably due 
in part to atelectasis, in part to fibrosis. 


Fic. 11. Case vii. Film taken in July, 1930, showing 
initial lesion on the right and a fairly good left 
lung. Right lung was collapsed and patient doing 


very well. Sputum was scanty and negative. After 


thirteen months patient left sanatorium against 
advice. 


Fic. 10. Case vi. Complete dextrocardia after seven 
years of collapse. Hypertrophy of left lung. No dis- 
comfort to patient who is well and working. 


times accomplishes and to find very few 
or no traces of pathology where large cavi- 
ties with fluid level were present (Figs. 1, 
2, 3, § and 6). 

A striking feature’ brought out by a 


Kic. 12. Case vii. Two years later. Lesions have re- 
appeared on the right. Left lung also breaking 
down. 


t 
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recent study of a fairly large number of 


reéxpanded pneumothoraces was the fre- 
quent breaking down of the old lesions 
(Figs. 11 and 12). Tuberculosis progresses 
slowly and heals just as slowly. The time 
element should never be forgotten in all 
our dealings with it. It is better to main- 


tain the collapses a year longer than might 
be necessary than to abandon them a 
month too soon. Three years does not 
seem too long to keep a collapse institut 
ed for an exudative lesion in a young in 
dividual, and six to seven years for an 
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THE DANGERS OF ROENTGENOSCOPY AND METHODS 
OF PROTECTION AGAINST THEM 
V. SOME CONSIDERATIONS OF THE “DOSE” RECEIVED DURING 
EXAMINATION OF THE COLON* 


By EARL I. L. CILLEY, M. D.4 
Fellow in Roentgenology, The Mayo I 


REVIOUSLY we have reported our 

determinations of the dose received by 
the operator's hand in the course of rou 
tine roentgenoscopic examination of stom 
achs. After these determinations had been 
made, we turned our attention to examina 
tion of colons. During this procedure a 
larger beam of roentgen rays is_ used 
throughout, and the thickness of the body 
is greater; at the level of the anterior 
superior spines, and at the level of the 
umbilicus, the body 1s about 23 cm. thick. 

The actual technique of roentgenoscopic 
examination of the colon has been dis 
cussed in detail elsewhere. We will refer, 
in this paper, only to those portions of the 
technique which apply specifically to the 
problem of dose received by the examiner. 
The roentgenoscopist steps behind a lead 
screen when he makes exposures. Roent 
genograms of the colon are made with the 
patient on the roentgenoscopic table, by 
the use of a “heavy duty” tube suspended 
in an enclosing lead-glass holder. Other 
roentgenograms are made by technicians 
in other rooms. Two rooms are used for 
examination of the colon; a patient is pre 


pared in one room, while examination of 


another patient progresses in the other 
room. An electric integrating time clock 
in the primary circuit of the roentgen-ray 
machine, activated by the foot switch, 
demonstrated, in countless examinations, 
that an average of two and a half minutes 
of actual activation of the roentgen tube 
is required for each colon examined. The 
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ynly protective device used by the ex- 
aminer 1s a leather driving glove, such as 
is used in gastric roentgenoscopy. 

In practice, the examiner controls the 
shutter and tube with one hand, and turns 
the patient and palpates with the other 
hand. The palpating hand is thus in the 
direct beam about half of the time, the 
rest of the time it is at some distance from 
the beam, usually at the level of the thigh 
or buttock, turning the patient. Deep 
palpation for elicitation of mucosal relief 
is attempted in all cases, and when this 
part of the procedure is finished the ex- 
aminer straightens out coils of intestine 
and attempts to approximate the walls of 
a questionable portion of the bowel. 

The barium-filled bowel appears to be 
about the equivalent of the stomach in 
filtering power, to judge by our studies. 
Moreover, the barium-tilled rectum and 
coils of the sigmoid otter great protection 
for a considerable portion of the examina- 
tion as is the case with the stomach. 

The doses received in examination of the 
colon were determined as follows: The 
remodeled phantom was 23 cm. thick. Ex- 
tending across it was a model colon, 5 cm. 
each in breadth and in depth, with rounded 
corners. The model colon layin the phantom 
at a depth of 7 cm. (Fig. 1). 

The roentgenoscopic table used for ex- 
amination of colons differs structurally 
from the vertical roentgenoscope only in 
the addition of a pad, about 13 inch (4 
cm.) thick, covered with rubber sheeting 
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Kic. 1. Roentgenogram of the mode! colon con- 


structed in the 23 cm. phantom. 


on which the patient lies. Addition of this 
pad increases the time required for de- 
livery of 400 r, from twelve minutes and 
forty-eight seconds, for the vertical roent- 
genoscopic outfit, to fourteen minutes and 
eight seconds. The wax phantom was 
placed on the table and the routine ma- 
chine settings were used (85 kv. p., § ma.). 
Colons are actually examined with a tube 
current of 2.5 to 4 ma.; however, the higher 
milliamperage we used facilitates measure- 
ments and the difference in intensity thus 
produced is easily calculated. Measure- 
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ments were made with the large (S500 c.c. 
and small (2 ¢.c.) 1onization chambers otf 
the Victoreen roentgenometer in a number 
of positions. Since, for all routine purposes 
of examination, a 20 cm. square beam is 
used, the radiation in the shadow of the 
model colon, and to the side of the shadow, 
was measured, and was found to be 0.35} 
per cent and 0.689 per cent, respectively, 
of the dose delivered to the phantom. The 
palpatory procedures occupy perhaps half 
of the time the hand is engaged in palpa 
tion; the rest of the time is spent straight 
ening out the sigmoid and examining the 
cecum, with the hand largely shielded by 
the barium in the sigmoid and rectum; 
very little radiation reaches the hand. To 
verify this, a 5 cm. beam was used and 
the resulting depth dose, measured on the 
surface of the abdomen was found to be 
0.184 per cent (Fig. 2). 

rom these measurements we concluded 
that, during the 150 seconds consumed in 
examining the average colon, seventy-five 
seconds are spent with the hand turning 
the patient. During these seconds, the 
hand receives less than 0.013 per cent of 
the primary radiation; of the remaining 
time, 37.5 seconds are spent with the hand 
receiving 0.521 per cent of the primary 
radiation which reaches the patient’s back 
(average of 0.353 per cent and 
cent), and in the Aes seconds still remain 
ing the hand receives 0.184 per cent of the 
primary radiation which reaches the pa 
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Relative positions of the model colon, the ionization chambers and the roentgen-ray 
in making the measurements about the 23 cm. phantom, from which the exposure received 


1 
beam 


the hand during palpation of the colon was estimated. 


- 


tient’s back. This amounts to an average 
exposure of the hand during the 2.5 
minutes of examination of 0.184 per cent 
of the radiation that reaches the patient’s 
back (Table 1). 


TABLE | 
COMPUTATION OF AVERAGE EXPOSURE BASED ON 6S 
MA. TUBE CURRENT 


Dose 
Received by Time of 
Examiner’s | Examination, 


Hand, 


Per Cent* 


Use or Position of 


Hand Seconds 


Turning patient 
Palpating colon $21 


Region of sigmoid and 
rectum 1d] 


Average exposure .184 per cent of dose to back 


perexamination (0.0325 pef cent S.E.D. 


* The value given is a percentage of the dose which reaches the 
patient's back. 


In order to calculate the exposure re- 
ceived in terms of the erythema dose 
(400 r) received per minute and per ex- 
amination, the percentage of an erythema 
dose delivered to the patient’s back in one 
minute and in two and a half minutes of 
exposure was found to be 7.07 per cent 
and 17.67 per cent of an s.£.D. respectively. 
The operator’s hand received 0.184 per 
cent of this dose or 0.0130 per cent of an 
s.£.D. for each minute of the examination 
and 0.0325 per cent of an erythema dose 
for each examination. This does not tell 
the whole story, however, since it is the 
present custom of one of the men who ex- 
amine colons to work with a 3 ma. tube 
current and of another to work with 4 ma. 
This change in current reduces the dose re- 
ceived by these men to 0.0195 per cent 
S.E.D. and 0.026 per cent S.E.D. per ex- 
amination respectively. 

Three men have examined most of the 
colons over a period of thirteen years. A 
examined colons from 1g21 to 1926. Dur- 
ing this period 245.340 colons were ex- 
amined at the Clinic, so that, crediting him 
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with 17,120 examinations, as we have done, 
is probably a slight under-estimation of the 
actual number. 

We are unable to consider in detail the 
factors governing the exposure this man 
received, but we feel reasonably sure that 
he exposed himself to more radiation per 
minute of examination than the other 
men who followed him on the service. We 
shall estimate the dose he received on the 
basis of B’s films, and the secondary radia- 
tion measurements made with the phan- 
tom. Photographically measured, A’s hand 
probably received a gross exposure of 1.71 
S.E.D.; an average yearly exposure of 28.5 
per cent s.£.D.; a high yearly exposure of 
39.8 per cent S.E.D.; an exposure in a peak 
month, of 5 per cent s.E£.D., and an exposure 
in a least busy month of around 3 per cent 
s.E.D. From scattering, judging from B’s 
films, A received, on his trunk and thighs, 
an average exposure about as follows: 26.4 
per cent S.E.D., gross exposure over the six 
years; §.2 per cent S.E.D., average yearly 
exposure; 6.7 per cent s.E.D. for his peak 
year; 0.62 per cent s.£.p., for his peak 
month, and 0.39 per cent s.£.D. for his least 
busy month. 

On the basis of scattering from the 
phantom, he received, at from 3 to 4 feet 
(g1 to 122 cm.) from the floor and 6 inches 
(15 cm.) from the edge of the table, an 
average of 0.00028 s.E.p., or one Barclay 
daily “‘tolerance dose’’ per average two 
and a half minutes’ examination. During 
these six years he received about 17,120 
tolerance doses with a peak month of 560 
tolerance doses and a least busy month of 
200 tolerance doses without sustaining any 
evident injury. 

B started to examine colons in July, 
1927, and made several examinations each 
day for the rest of that year, with the ex- 
ception of a period of six weeks in which he 
did them all. In the first six months of 
1928 he examined half of the colons re- 
ferred to the section for examination. From 
July, 1928, to January, 1931, he made all 
the examinations of colons with the excep- 
tion of four each day. He was present even 
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at these four examinations, and received 
some radiation in the course of them. 
Krom January, 1931, to the present time, 
he has examined colons every other week, 
examining all but four each day during 
this time; this makes a grand total of 
16,785 examinations.* On the basis of 
the photographic measurements, his hand 
received a gross exposure of 1.67 S.E.D.; 
an average yearly exposure of 27.8 per 
cent S.E.D.; exposure in a peak year of 
47.3 per cent S.E.D.; exposure in a least 
busy year of 5 per cent s.£.D., and exposure 
in a peak month of 5.43 per cent Ss.E.D. 
On many days, during the rush season, he 
examined more than the fifteen colons re- 
quired to produce a dosage of 0.15 per 
cent s.E.D., or 5° daily Barclay tolerance 
doses. On the basis of an average day, 
with six colons examined, his hand re- 
ceived approximately two tolerance doses; 
that is, a little more than a tolerance dose 
according to Barclay, but a little less ac- 
cording to Glocker. On the basis of our 
measurements with the ionization chamber 
carried on with the wax phantom, the hand 
should receive somewhat more than three 
times the dosage that measurements by 
photographic methods indicate. This would 
raise the large daily dose to 15+ tolerance 
doses, and the ordinary daily dose to 6* 
tolerance doses. 

On the basis of photographic measure- 
ments, taking the average of the group of 
films worn affixed to the trunk as the 
dosage received, which amounts to 8o per 
cent of the dosage indicated by the black- 
est film worn, as our basis of measurement, 
this amounts to 132.107’ S.E.D. per ex- 
amination received by B’s body. B, there- 
fore, received a gross exposure to his body 
of 22.1 per cent s.E£.D.; a yearly average 
exposure of 3 per cent S.E.D., an exposure 
of 0.7 per cent s.£.D., in a peak month, 
and an exposure of 0.3 per cent S.E.D. in 
a slack month. On an average day, ex- 
amining six colons, he received 27 per cent 
of the Barclay or Mutscheller tolerance 


* Actually he has examined at least one-third more patients 
than this figure indicates according to his own estimate. 
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dose and on a busy day, examining fifteen 
colons, he received 58.5 per cent of the 
tolerance dose. 

These dosages are not strictly accurate, 
since B gets an additional gross exposure 
in the course of four examinations a day 
from his standing about 24 inches to the 
head of his regular position. Krom our 
measurements with the ionization chamber 
we determined that in this position about 
a third of the radiation opposite the center 
of the beam is received. That this value 
may not apply when a patient replaces the 
phantom is probable, since the intensity 
of scattered radiation is very difterent 
with alteration of any of the factors. It 
is even possible that the doctor receives 
a greater dose in this position than when 
he is examining patients. In any case 
scattered radiation adds an appreciable 
amount to the calculated exposure. On the 
basis of measurements made by the ioniza 
tion chamber, opposite the center of the 
phantom, B receives one Barclay tolerance 
dose per examination and an additional 
tolerance dose for each of four examina 
tions, or seven tolerance doses on a busy 
day. This amounts to a gross dosage from 
scattered rays of 16,785 tolerance doses re 
ceived over the period of six years or 2,934 
tolerance doses per average year (Tables 11 
and 111). Yet no evidence of any injurious 
effect has been noticed. 

A had a more uniform exposure than B. 
In his least busy year he examined 2,022 
patients, as compared to s00 examined 
by B; on the other hand, A in his peak 
year, examined 35985 patients as opposed 
to 4,736 examined by B. Their average per 
year, for the period of six years during 
which each has worked to date, is very 
close, A exceeding B by only 51 cases per 
year. 


We attempted, in a number of ways, to 
correlate our measurements made by film 
and ionization chamber, and we found the 
films apparently more sensitive throughout 
when directly compared. We feel that our 
film system must be accurate within 4 
per cent at least. The ionization measure- 
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every other week and received daily ex- 
posures comparable to, and probably a 
little greater than, those received by B. 
The total dosage received by Bb corresponds 
closely to that received by C. 

The dose received by D was so small 
that comment concerning him is not re- 
quired. 

SUMMARY 

Data are presented to show that in roent- 
gen scopic examination of the colon, just 
as in roentgenoscopic examination of the 
stomach, multiples of the so-called toler- 
ance doses have been sustained by the ex- 


aminers, with apparent impunity. The im 
portance of speed of examination, utiliza 
tion of protective power of the barium 
filled viscus, and use of the smallest pos 
sible beam are self-evident from this study, 
if injuries are to be minimized. An ioniza 
tion method and a photographic method of 
measurement of the doses received led to 
results that we cannot reconcile with each 
other; both methods have advantages and 
inherent errors. rom this study, as from 
those already reported, we advocate no 
change whatever in the accepted methods 
of protection. 
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CONSIDERATIONS RELATIVE TO THE EVALUATION 
OF ULTRAVIOLET RADIATION IN ABSOLUTE UNITS 


By W. W. COBLENTZ* 


WASHINGTON, D.C. 


I. INTRODUCTION 


N THE deliberations of the Second in- 

ternational Congress 
met in Copenhagen in August, 1932, it 
was abundantly shown! that the evalua- 
tion of ultraviolet radiation, for use in 
medicine, should be based upon phenom- 
ena that are reproducible, independent of 
the observer and the instruments used in 
making the determinations, and should not 
require special means for correlating the 
physical measurement with the biological 
effect.!! 

Without desiring to disparage the ac- 
complishments of the pioneers in this work, 
a survey of the various photochemical and 
photoelectric instruments, used in making 
ultraviolet measurements, showed that 
none meet the above-enumerated require- 
ments, and that, as a result, but little of 
this earlier work could be reproduced 
quantitatively if it were attempted. 

Hence, realizing the importance of re- 
producibility of experimental conditions 
and observational work, after due deliber- 
ation of the subject, the International 
Committee on Measurement and Stand- 
ardization of Ultraviolet Radiation for Use 
in Medicine recommended the evaluation 
of ultraviolet radiation stimuli by means 
of physical (radiometric) instruments in 
absolute units, leaving for the future the 


on Light, which 


correlation of the physical measurements 
with the biological and physiological 
example, the erythemal) reactions. 
Of course there were some who hesitated 
and demurred at taking this step, which, 
in my opinion, was the only logical pro- 
cedure at this time. However, if in the 
future, order will come out of the present 
chaos as the result of the wholehearted 
adoption of these recommendations, it will 


for 


* Member ofthe International Committee on the Meas 


irement and Standardization of Ultraviolet Used 
presented to the Committee at their Meeting in Zurich, July, 1934. 


be owing to the farsightedness of vitally 
interested physiologists and _ physicians 
who assumed the leadership in promul- 
gating the procedure recommended at the 
Copenhagen meeting. 

The usefulness of a biological evaluation 
is not to be overlooked and at the pro- 
posed international congress, which 1s 
scheduled to meet in 1936, this phase of 
the question of the use of ultraviolet radi- 
ation should be given due consideration. 
In the meantime, however, it should not 
be overlooked that the trend is to evaluate 
photochemical, physiological and_ biologi- 
cal reactions on an energy basis, in abso- 
lute value. 

The reason for this is because the energy 
evaluation of the radiation stimulus 1s defi- 
nite and reproducible. In contrast, the 
various reactions (e.g., photochemical, ery- 
themic, etc.) to radiant energy are complex 
and generally are not proportional to the 
intensity. For example, the quantum yield 
in the photolysis of gaseous acetone? de- 
pends upon various factors, including the 
pressure of the gas and the intensity of the 
incident radiation,—the quantum yield in- 
creasing with decrease in intensity. Hence, 
the reverse process of using the photo- 
chemical reaction (acetone, methylene 
blue, etc.) as a measure of the intensity of 
ultraviolet radiation is subject to numer- 
ous uncertainties that require investiga- 
tion. 

The photobiological reactions, which 
occupy the present-day attention, are even 
less understood than the reactions which 
can be analyzed photochemically. Among 
these reactions are the healing of rickets 
(by exposure of the body to short wave 
length ultraviolet radiation and by inter- 
nal medication with irradiated oils and 
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foods), the curing of cutaneous diseases 
(for example, lupus) and the production 
of an erythema. 

Of the various physiological and biologi- 
cal reactions in which we are especially in- 
terested, the spectral erythemic reaction of 
the untanned skin has been given the most 
systematic investigation. 

It is true that thus far observations have 
been made upon only a small number of 
persons of average pigmentation. However, 
judging from a study® of the spectral visi- 
bility response of a large group of persons 
(130 1n all) of various limitations of color 
perception (color blind, red sensitive, green 
sensitive, blue sensitive) in which the spec- 
tral visibility response curve of the hetero- 
geneous group Is not conspicuously different 
from that of a limited number of persons of 
average color sensibility; also, judging from 
erythemic reaction tests of Ellinger' on 
1,200 persons exposed to the total ultra- 
violet radiation from a high temperature, 
high vapor pressure quartz mercury arc 
lamp, and from the spectral erythemic ob- 
servations of Saidman® using filters which 
separate the effect of the quartz mercury 
arc radiation of the wave lengths at 2,537 A 
from the effect of the radiation at 2,967 A, 
it appears that unless observations are 
made on a very extensive group of sick and 
well persons, of brunettes and blondes, also 
of persons who do not pigment at all, and 
those who pigment readily, the research 
will contribute but little beyond what we 
already know, and that only by the exami- 
nation of a very extensive heterogeneous 
group can the data be compared with the 
observations, on healthy persons of average 
skin pigmentation, now in use.° 

By this assertion is meant that, after all 
that may be said and done, the fact will re- 
main that the logical procedure to safe- 
guard the patient from burns will be to 
make a series of localized test exposures, 
upon small areas, to determine the skin 
tolerance as measured by the erythemal re- 
sponse, before attempting the irradiation 
of large areas. This applies to all sources 
emitting appreciable radiation of wave 


lengths shorter than 3,200 A, having ery 

themogenic properties, as distinguished 
from the beautiful application of the carbon 
arc lamp by Lomholt’ at the Finsen Insti 

tute, in which (by means of filters of copper 
ammonium sulphate and cobalt sulphate 
that completely absorb all wave lengths 
longer than about 4,000 A, and a filter of 
pyrex glass that absorbs the ultraviolet of 
wave lengths shorter than about 3,200 A 

the radiation stimulus is confined princi 

pally to a band of wave lengths with a 
maximum intensity in the region of 3,500 A 
to 3,600 A. 

‘rom the foregoing it may be seen that 
the chief usefulness in rating ultraviolet 
lamps in terms of their erythemogenic 
power is because of the ease and simplicity 
in determining (by physical means) the ap 
proximate time of exposure for producing a 
minimum perceptible erythema upon the 
untanned skin of average pigmentation, 
thus, on the one hand, avoiding severe 
burns, and, on the other hand, preventing 
the fraudulent sale of lamps that emit little 
or no short wave length ultraviolet radia 
tion. 

This is the viewpoint and the basis upon 
which the Council on Physical Therapy 
of the American Medical Association ac 
cepts ultraviolet lamps,* and is entirely 
separate from the question of whether the 
lamps cure disease. For if one would be 
lieve the claims of the advertiser, judging 
from the list of ailments enumerated, there 
are but few diseases that will not be allevi 
ated if not cured by ultraviolet rays. 

To recapitulate, erythema is not a meas 
ure of the curative power of a lamp. But, 
so long as the present types of lamps re 
main in use, a knowledge of skin tolerance, 
as measured by the erythemal reaction, is 
a necessity in order to protect the patient 
from burns. 

Moreover, those searching for a_ bio 
logical unit should notice that the use of 
the erythemal response has unusual poss! 
bilities. Like the which 


visual response 


(under high intensities) has its maximum 
at about 5,560 A, permitting the evaluation 
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of the standard of luminous intensity in 
terms of a wave length of homogeneous 
radiation,’!" (at wave length 5,461 A) the 
erythemal reaction, with its maximum re- 
sponse close to the wave length 2,967 A, is 
easily evaluated,''! in 
in terms of the 


absolute measure 
‘mission line of the mer 
cury arc, at 2,96 

This emission line is a natural standard, 
easily reproduced and evaluated radio 
metrically the laboratory." 
Hence, it 1s available to all, and can be used 
as a basis for specifying the erythemogenic 
output of various sources.*:” 


average 


Thus far, 
no other biological or physiological reaction 
has been investigated, which under average 
conditions permits such a simple energy 
correlation. 

In the case of rickets the wave lengths 
that effect a cure occur in the same spectral 
band that has the power of generating an 
erythema. Hence, unless some more suit 
able, intense, and easily isolated emission 


line is found, then the emission line of 


mercury at 2,967 Amight be used as a stand- 


ard tor evaluating the effectiveness of 


sources of radiation in terms of both the 
erythema and the antirachitic reaction, 
particularly since the dosage exposure for 
healing rickets depends upon skin tolerance 
to erythema. 

This of course is an indirect approach in 
the search for a biological unit. However, 
as pointed out by Ponzio,'! so many factors 


tend to modify the biological reaction of 


the different tissues that it lacks in precise 
control. Hence, the dosimetric evaluation 
of irradiation by the biological reaction is 
practically excluded, and for the present 
should occupy a secondary place until 
better understood. 

Whenever the procedure is possible the 
use of single wave lengths, as stimuli, in 
studying physiological and biological re- 
actions, facilitates standardization and re- 
producibility. Knowing the wave length 


and the intensity, in absolute measure, of 


the exciting radiation used by one experi- 
menter, it 1s possible for another investi- 
gator to employ the same method. 
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kor example, by using’ the wave length 
2,967 A in calibrating the skin sensibility 
of different persons, and of the same person 
at different seasons, it was possible to de- 
termine experimentally, and by calcula- 
tion using the spectral erythemic response, 
the erythemogenic effect of different sources 
of heterogeneous ultraviolet radiation. It 
is the first step in an investigation that can 
be extended indefinitely, anywhere, by 
anyone, since it does not depend upon an 
arbitrary standard. 

This procedure is in harmony with the 
etfort of scientists to establish natural re- 
producible standards whenever it is pos- 
sible. Take, for example, the standard ot 
length, which, after centuries of thought 
and effort, is finally defined in terms of the 
wave length of the red cadmium line, 
6,438.4,696 A. In the case of the standard of 
luminous intensity we still have the arbi- 
trary ‘‘candle”; though, as already men- 
tioned, some progress has been made in 
placing this unit upon an absolute energy 
basis,® by comparing the “standard candle”’ 
with the monochromatic green mercury line 
(5,460.7 A) which occurs close to the wave 
length of maximum luminous efficiency. 

Researchers are looking forward with re- 
newed interest in the search for a biological 
unit in phototherapy.'® My interest in the 
subject is in providing fundamental instru- 
ments! and methods to form a prima- 
ry basis for standardization of radiation 
stimuli in an unassailable, reproducible 
basis. 

Such a standardization will naturally 
fall to the lot of the National Standardiza- 
tion Institutes, which in turn will be able 
to standardize simple dosage intensity 
meters for use in everyday practice in 
phototherapy. 

The need for such a standardization will 
be apparent to anyone who peruses the 
ever-increasing literature describing ultra- 
violet measurements, with photoelectric 
and photochemical instruments, made on 
an arbitrary scale that cannot be repro- 
duced; and hence, it is impossible to make 
intercomparisons by other observers. 
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As aptly pointed out recently by de 
Rochemont,'® fundamental instruments, 
such as the balanced actinometer,!!: are 
probably too expensive for use by the phy- 
sician, for whose purposes simple but re- 
liable photoelectric and photochemical dos- 
age meters will be sufficiently accurate. The 
method of calibrating simple photoelectric" 
and photochemical (the I. G. Farbenin- 
dustrie'’) dosage intensity meters in abso- 
lute units is already described. By means 
of the latter instrument, calibrated in abso- 
lute units, | was able to obtain interesting 
ultraviolet measurements" on land and at 
sea, in my journey to and from the Copen- 
hagen meeting of the International Con- 
gress In 1932 

Recently we have made a portable bal- 
anced amplifier and photoelectric cell out- 
fit which can be used for precision measure- 
ments in the laboratory and in the field.”° 


ll. THE EVALUATION OF ULTRAVIOLET 
RADIATION IN ABSOLUTE UNITS 

As already mentioned, an outstanding 
accomplishment of the International Con- 
gress at Copenhagen was the recommen- 
dation to evaluate ultraviolet radiation 
stimuli upon a physical (radiometric) basis 
in absolute units. 

Kor this purpose the ultraviolet radia- 
tion from the source is to be separated into 
three spectral bands by means of a non- 
selective radiometer (thermopile) and a 


series of three standard filters, copies of 


which are to be maintained at the National 
Standardizing Institutes of the respective 
countries interested. 

These three spectral bands, A, B, and 
C, comprise the following 
wave lengths: A, from 4,000 A to 3,150 A; 
B, from 3,150 z to 2,800 A; and C, wave 
lengths shorter than 2,800 A. 

These three spectral bands comprise the 
following ranges of biological action: C, 
— B, antirachitic and erythemal; 

A, deeply penetrating ultraviolet radiation, 
conspicuous in healing certain diseases.’ 

To evaluate these three spectral bands 
I suggested the use of Pyrex, Barium flint 


and Noviol-A filters, which, from previous 
tests, | had found stable in transmission 
on exposure to ultraviolet radiation. Since 
then additional glasses, 
transmissive properties, 
and Genossen, Jena, 
in the list. 

The International Committee on Meas 

urement and Standardization assigned to 
me the task of procuring the material and 
of standardizing the first samples for the 
National Standardizing Institutes. This | 
have done. Also, since it was overlooked in 
the original recommendations, | have in 
cluded a filter of red glass (to give the 
spectral band between 4,000 A and 5,500 A) 
and a cell of water 1 cm. in thickness, with 
windows of crystal quartz to be placed 
permanently over the thermopile to elimi- 
nate differences in transmission in these 
filters for wave lengths longer than 14, 
4 in the infrared. By this means the com 
plete spectrum of a source can be evalua- 
ted in a convenient and reproducible man 
ner. 

The evaluation in absolute units is eas 
ily obtained by measurements on a black 
body, or by comparison with a Hefner 
lamp or, preferably, an incandescent lamp 
standard of radiation*! which was origin 
ally standardized against a black body. In 
this connection it is relevant to point out 
the importance of physiologists and phy 
sicians keeping in contact with the quali 
fied physicists in their National Standard- 
izing Institutes and Universities, who usu 
ally have such apparatus available. 


having similar 
made by Schott 
have been included 


Specification of Filters 
For Filter A, Noviol-A, yellow, No. 038, 
thickness 1.49 to 1.51 mm. (from Corning 
Glass Works) is used. 
For Filter B, use is made of Barium- 
flint, clear glass (Bur. Standards No. 669, 
thickness 3.10 mm.); Schott’s Jena, Ba- 


F-4; refractive index n=1.605, thickness 
to have transmissions given in Table 1. 
For Filter C, Corning H. R 
trical Pyrex, No. 
is used. 


. clear elec- 
776, thickness 1.99 to 


2.01 mm. 


} 
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TABLE I 
PER CENT TRANSMISSIONS OF THE STANDARD FILTERS RECOMMENDED BY THE INTERNATIONAL COMMITTEE ON 


MEASUREMENT 


The intention is to have a transmission of about $5 per cent at 3,130 


AND STANDARDIZATION O} 


ULTRAVIOLET RADIATION 


4 for Pyrex; about $0 per cent at 3,340 


for Barium-flint; and about 5s per cent at 4,358 for Noviol-A. The transmissions marked with an asterisk (*) 
are less than the values given. 


Wave length 2,804 | 2,967 | 3,022) 3,130! 3,34 
H. R. Pyrex |} | 20 54 
Barium flint | 47.5 
Nov Te) | A 
Red Jena R.G. 1 

Red Filter, a high transmission red, 


Schott’s Jena, R. G.-1, (or Corning), thick- 
ness 2.0 mm., 1s used. 

Water cell, 1 cm. in thickness, windows 
of crystalline quartz, 1.5 to 2 mm. in thick- 
ness (distilled water) is used. 

It is to be noted in Table 1 that the 
smallest transmission values (less than 1 
per cent) given are measurable with some 
degree of accuracy. This is for the purpose 
of obtaining the slope of the transmission 
curve, which would not be possible (with- 
out using additional thinner samples) if the 
end-point in the measured transmission 
were zero. 

Krom correspondence and_ inquiries 
which I have received it appears that the 
intentions of 
the 


recommendations of 
Committee have been 
misunderstood. Kor example, one writer 
pointed out that these filters do not sepa- 
rate the spectrum so as to comprise the 
same number of wave lengths in each band. 
It would be practically impossible to ac- 
complish this in practice; and it seems 
futile to attempt it, for the reason that 
the spectral energy emitted by any one 
source and by different sources is entirely 
different in these spectral bands. It 1s 
therefore better, for the present at least, 
to use the above-mentioned spectral bands, 
which are recognized as having a biologi- 
cal significance. 


these 
International 


However, there appears to be nothing 
obligatory in these recommendations. For 
the present at least, the experimental pro- 
cedure is autonomous. The main thing is 


33950 4,047 4,355 5,461 
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to have the evaluation of a given spectral 
band defined by a filter that is reproduci- 
ble by other investigators. Hence, if in a 
certain research it is found desirable to 
evaluate a spectral band that is different 
from the recommended bands, A, B, or C, 
there should be no objection if a repro- 
ducible and easily procurable filter is used. 

Another question brought to my atten- 
tion is the manner of use of the filters. In 
the case where the thermopile consists of a 
single receiver (covered with the water 
cell) successive parts of the spectrum are 
absorbed by insertio. of filter A, B, or C, 
and the change in the galvanometer de- 
flection noted. 

On the other hand, when a balanced 
thermopile (covered with a water cell) 1s 
used,'! it is preferable to cover simultane- 
ously one receiver with the filter (e.g., 
Barium-flint) and the other receiver with 
a thin piece of Corex-A glass (or crystal 
quartz) which balances the loss by reflec- 
tion in the long wave lengths and readily 
transmits the short wave length ultra- 
violet intercepted by the filter. A plate ot 
crystal quartz is better than Corex-A 
glass for a balancing filter when measuring 
sources of ultraviolet that emit radiation 
of wave lengths shorter than 2,800 A. 

In all cases it is necessary to know, with 
some degree of accuracy, the short wave 
length (shorter than 4,000 A) spectral 
energy distribution of the source, in rela- 
tive units, which is not difficult to obtain 
from an artificial source. This is for the 
purpose of obtaining factors, “I,” for the 
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exact evaluation of the energy 
tral bands, A, B, and C. 

In the case of the sun the spectral energy 
curve in the ultraviolet is not well known, 
and should be determined approximately 
at the time of making the observations. 
Krom the close agreement between the 
radiometric and physiologic (erythemal) 
evaluation’ it would appear that the 
errors involved in this method are not so 
large and not so objectionable as supposed 
by some writers. 
of the Filter Method. During 
the past two years there have been a num- 
ber of opportunities to test the accuracy 
of the filter method in evaluating the ultra- 
violet emitted by various artificial sources, 
sold for therapeutic purposes. 

In one investigation!’ seven research 
laboratories, including the National Bu- 
reau of Standards, participated in an eval- 
uation, in absolute units, of the ultraviolet 
emission lines of a set of quartz mercury arc 
lamps, which were interchanged between 
the various laboratories. The measure- 
ments of all the laboratories were found 
in good agreement. 

In the Bureau of Standards I used two 
methods for evaluating the ultraviolet 
from the lamps: the spectroradiometric 
method, as used in other laboratories, and 
the balanced actinometer and filter radiom- 
eter.'"'? In all cases the integrated ultra- 
violet, as observed by means of the filter 
method, was found in good agreement with 
the summation of the radiation in the in- 
dividual spectral lines, as measured with 
the spectroradiometer. 

Other tests on the accuracy of the filter 
method were obtained in connection with 
the acceptance of ultraviolet lamps by the 
Council on Physical Therapy* of the Amer- 
ican Medical Association. Following the rec- 
ommendations of the International Com- 
mittee, the Council on Physical Therapy* 
requires manufacturers of the various kinds 
of ultraviolet lamps to state the ultraviolet 
output of the lamp, and the approximate 


time to produce a minimum perceptible 
erythema. 


in the spec- 


Accuracy 
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When samples of these lamps are sub 
mitted to the Council on Physical Therapy 
for acceptance, it requires but a short time 
to measure the ultraviolet output (of wave 
lengths shorter than and including 3,130 A) 
by means of the Barium-flint glass filter, 
and to calculate the time to produce a 
minimum perceptible erythema.” Usu- 
ally our measurements are in close agree- 
ment with the data supplied by the manu 
tacturer; and, in the few instances where 
there was a disagreement, the manufac 
turer accepted our findings in preference 
to his own. 

In this connection it 1s relevant to note 
that, in spite of differences in opinion re- 
garding the use of erythema in connection 
with the sale of ultraviolet lamps, in at 
least three instances the above-mentioned 
lamp manufacturer has obtained his ery 
thema standard by observations on a group 
of workers in his own factory. 
less, there was good agreement between 
his claims and our tests, which would 
seem to indicate that, in spite of the great 
variations noted in erythemic sensibility 
of different persons, there is no great difh 
culty in obtaining a reasonably good aver 
age value of the erythemal response by a 
judicious selection of a group of healthy 
persons of average skin pigmentation, for 
use as a safeguard in using the lamp. Even 
with this knowledge, the wise practitioner 
will test the skin tolerance, by exposure of 
small areas, before attempting to irradiate 
large areas of a new patient. 

In the present stage of development of 
this work a certain degree of autonomy in 
following the recommendations of the In 
ternational Committee is practically a ne- 
cessity. Recalling the remonstrances at the 
Copenhagen meeting that erythema is not 
a single-valued function and, hence, 
not be considered, one 


Neverthe 


must 


would naturally 


hesitate to consider this physiological 
action in connection with the promiscuous 
sale of ultraviolet lamps. 

In this country, however, the production 
ot ultraviolet lamps of all sorts (some hav- 
ing an ultraviolet output so low that a 
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continuous exposure of twenty to thirty 
hours would be required to produce an 
erythema) increased so rapidly that the 
Council on Physical Therapy found it de- 
sirable to evaluate these lamps in terms of 
a reaction (erythema) that 1s easily observ- 
able by anyone, and to specify the ultra 
violet energy output necessary from the 
lamp to qualify as a therapeutic agent and 
for home use!®:*—the latter specification 
being necessary to discourage the sale of 
lamps emitting little or no ultraviolet ra 
diation. 

In writing such a specification it is of 
course necessary to assume a time limit, 
and a convenient operating distance from 
the lamp. From an analysis of the data 
available it was found!® that a convenient 
operating distance for portable ultraviolet 
lamps is 24 inches (61 cm.) from the front 
edge of the reflector, and that for thera- 
peutic purposes the exposure should not 
be longer than fifteen minutes. 

Although our standardization tests of 
skin tolerance, using the homogeneous 
emission line of mercury at 2,967 A as a 
source, indicated that about 2 ergs 
per cm.” would be required to produce 
a minimum perceptible erythema,’ it 
seemed best to reduce the value to 18 . 
ergs per cm.” in order to reduce the danger 
from possible burns. On this basis, for an 
exposure of fifteen minutes, a radiant flux 
intensity of 20 microwatts per cm.” of the 
wave length 2,967 A would be required to 
produce a minimum perceptible erythema. 

This forms the basis of the specification 
of the Council on Physical Therapy for 
accepting ultraviolet lamps. 

From a determination of the spectral 
energy distribution of each kind of lamp, 
and the spectral erythemic response,® the 
erythemogenic equivalent of the hetero- 
geneous ultraviolet radiant flux of wave 
lengths shorter than and including 3,130 A, 
is calculated.'?8 This is the minimum value 
acceptable by the Council on Physical 
Therapy. The values for the various kinds 
of ultraviolet lamps now on the market are 
given in Table 1. 
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TABLE I 
Ultraviolet 
Intensity in 
Source 


Microwatts 
per cm.’ 
Sun: midday, midsummer, midaltitude, 
sea-level 


gI 
Carbon Arc: blue flame, cored carbon, in 
reflector, no window 43 
Carbon Arc: glass window, opaque to 
2.8 4 and shorter (estimated 9g 


Mercury Arc: Gen. Elect. Mazda, type 
S-1 lamp; high temperature arc in 
parallel with V-shaped tungsten fila 
ment.. 

Mercury Arc: Gen. Elect. Mazda, type 
S-2 lamp; similar to the S-1 lamp, but 
smaller; both in glass bulbs 


Mercury Arc: Type G-1 and G-s; low 
temperature, low voltage thermionic 
glow discharge; glass bulb 108 
Mercury Arc: high temperature, high 
vapor pressure, low voltage; quartz 
tube 58 
Mercury Arc: high frequency electrode 
less discharge; quartz bulb 
Mercury Arc: low temperature, low vapor 6 
pressure, high voltage, “cold quartz,” 
Geissler tube discharge 36 


Using 20 microwatts per cm.” of homogeneous 
radiation of wave length 2,907 \asa standard, the 
above table gives the erythemogenic equivalent of 
the heterogeneous (the total integrated) ultraviolet 
radiation of wave lengths shorter than and including 
3,130 A, required of various sources to produce a 
minimum perceptible erythema on the average un- 
tanned skin in 15 minutes. For an exposure of 60 
minutes these values are only one-fourth as large. 


As already mentioned, once the ultra- 
violet spectral energy distribution of a 
given type of lamp has been determined 
it is a simple matter to measure the total 
ultraviolet, of wave lengths shorter than 
and including 3,130 A, of a particular lamp, 
of this type, by means of the balanced 
thermopile and Barium-flint glass filter, 
and thus determine whether it is accept- 
able. 

In conclusion, it may be stated that in 
general the lamps submitted have an in- 
tensity that is several times the minimum 
requirement. In the newer lamps, like the 
G-type glow lamp, the first productions 
did not comply with the specifications, but 
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these lamps were promptly improved to 
meet competition with the other types. 

In general the specifications by the 
Council have tended to improve the out- 
put of responsible lamp manufacturers. 
But at present there seems to be no means 
to prevent the exploitation of the public 
by the sale of cheap lamps emitting little 
or no ultraviolet radiation. 

Krom the foregoing it may be seen that 
the activities of the Council on Physical 
Therapy of the American Medical Associ- 
ation are in keeping, at least in spirit, if 
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not to the exact letter, with the recom- 
mendations of the International Commit- 
tee on Measurement and Standardization 
of Ultraviolet Used in Medicine. 

My object in calling attention to these 
matters at this time is with the hope that 
it may stimulate interest in the subject, 
looking forward to the next meeting of the 
International Congress, scheduled to meet 
in Wiesbaden in 1936, when it is to be 
hoped that these questions can be dis 
cussed with a sympathetic understanding 
of the needs in phototherapy. 
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BENIGN LESIONS OF THE EYE, EAR, NOSE AND 
THROAT 


By G. 


NEW 


ADIUM is a valuable adjunct in the 

treatment of many inflammatory and 
neoplastic conditions of the head and neck. 
Its use in the following 
briefly discussed: 


lesions will be 


1. Vernal catarrh 
2. Hemangioma 


Poly poid ethmoiditis 

4. Fkibroma of the nasopharynx 
. Rhinoscleroma 

. Ozena 


) 


. Chronic tonsillitis and chronic lymphoid 
hyperplasia of the pharynx 

. Tuberculous cervical adenitis 

. Enlarged thymus 


) 
10. Leucemia 


The dangers and limitations of radium 
therapy should be clearly understood. The 
treatments should be carried out under the 
direction of radium therapists or by oto- 
laryngologists who have made a special 
study of the physics and biological effects 
of radium. 

In hemangiomas radium exerts a definite 
specific and selective action on the abnor 
mal endothelial cells lining the blood ves 
sels which make up the tumor process. 
Pinch, of the Radium Institute, London, 
makes the following statements regarding 
vascular tumors: 

Prolonged intensive radiation of blood vessels 
with radium is productive of proliferation, 
vacuolation and degeneration of the endothelial 
cells with leucocytic infiltration of the walls 
and subsequent destruction of their caliber. 
If, however, the radiation be of mild degree, 
acting for a short time at prolonged intervals, 
multiplication of endothelial cells with in 
creased fibrosis of the vessel wall occurs. These 
changes result in a definite narrowing, perhaps 
even obliteration of the smaller vessels, and it 
is in this fashion that the cure of angiomas is 
induced. 

The majority of angiomas are present 
at birth or shortly afterwards. The lesions 

* Read at the Nineteenth Annual Meeting 
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should be treated during the first six 
months of life, as the walls of the blood 
vessels become thicker and more organized 
in the older age groups, and are therefore 
more refractory to irradiation. The tech- 
nique of irradiation varies according to the 
size and location of the Surface 
irradiation at § to 20 mm. may be employed 
depending upon the thickness of the lesion. 
Interstitial irradiation with gold radon im- 
plants or platinum radium needles is an- 
other method of treatment. 

In polypoid ethmoiditis radium has been 
used as an effective postoperative agent. 
Sluder has stated that regardless of surgi- 
cal measures—conservative or radical—the 
patient still has polyps. Polypoid degenera- 
tion of the nasal mucosa may be due to re- 


lesion. 


peated attacks of coryza causing hyper- 
emia of the tissues, exudation of serum into 
the interstitial spaces, and lymphoid and 
leucocytic infiltration into the submucosa. 

In the early stages of the disease con- 
servative removal of the polyps including 
a small area of surrounding tissue may 
suffice, while in the advanced stages radical 
procedures are necessary. Within four to 
seven days after a radical operation, or 
immediately after removal of local recur- 
rences, radium may be applied to the 
ethmoid area. Gamma radiation with 50 
mg. radium tubes for four to six hours 1s 
applied to each side of the nose. Great 
care must be taken to see that the radium 
tubes are properly and firmly placed to 
prevent dislodging to the nasopharynx, 
and also to prevent overaction on the 
nasal septum. The average case requires 
three or four applications at intervals of ten 
days to two weeks. In a series of more than 
100 cases it has been found that in a high 
percentage of cases chronic nasal discharge, 
headaches and asthmatic attacks have been 
relieved, and that there is a longer freedom 
iety, Cleveland, Ohio, June 11-12 
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from recurrences. The spongy myxomatous 
and vascular ethmoid areas become fibrous 
in character. 

Fibromas of the nasopharynx form a 
definite clinical picture occurring in early 
adult life, more often in males than fe- 
males. These tumors are usually pedun- 
culated, arising from the vault of the naso- 
pharynx or in the posterior ethmoid or 
sphenoid sinuses. The surgical treatment 
is attended with severe hemorrhages and 
frequent recurrences. Radium is used pre- 
operatively to render the tumor smaller 
and less vascular. The insertion of tiny 
gold radon implants of 1.0 to 1.5 me. 
strength has proved the best method of 
tteatment. A radiation necrosis of the tu- 
mor is to be avoided because of the danger 
of middle ear infection. Two or three 
months after the radon treatment it will 
be observed that many of the smaller tu- 
mors have disappeared, while the large 
masses are smaller and can be safely re- 
moved surgically. 

In rhinoscleroma, a chronic inflamma- 
tory condition whose etiology is the Frisch 
bacillus, radium is effective in reducing the 
loose granulation fibrillar meshwork in the 
submucosa to dense fibrous tissue. In this 
way the nasal obstruction is relieved, and 
cures are obtained in the early cases, while 
in the advanced cases palliative relief may 
be expected for many months to a few 
years. 

Atrophic rhinitis with offensive odor is 
rarely seen since greater attention is paid 
to the general health of children, including 
almost routine removal of tonsils and ade- 
noids, and a prompt treatment of suppura- 
tive sinusitis. However, the condition does 
exist and treatments were unsatisfactory 
until the use of radium was instituted. The 
life history of ozena is that as a progressive 
fibrosis occurred over a period of years the 
odor became less. A little more than eight 
years ago, Dr. Louis Hubert, of the Manhat- 
tan Eye, Ear and Throat Hospital, suggest- 
ed that the use of radium might produce a 
fibrosis earlier, and thereby hasten the 
course of the disease, abolish the foul odor 
and leave the structural atrophy. When 
we started this novel treatment we were 
unaware that it had been used by anyone 
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else. In a careful search of the literature a 
few scattering reports in the European 
literature were found, which confirmed our 
conclusions that radium within a few weeks 
softened and reduced the amount of crusts, 
and that the odor disappeared in the ma 
jority of cases, and was greatly diminished 
in others. A foul odor caused by a chronic 
suppurating sinusitis in the antrum or 
sphenoid requires operation and not radium. 

It is well known that lymphoid tissue is 
radiosensitive. In chronic lymphoid hyper 
plasia of the pharynx, as well as chronic 
tonsillitis, in which operation is contra 
indicated, radium acts by causing a shrink 
age of the infected lymphoid areas. Surg! 
cal removal of tonsils, either under local 
or general anesthetic, by the skilled oper- 
ator is so satisfactory and superior to other 
methods that the routine use of radium, 
roentgen rays or electrocoagulation should 
not be advocated. 

In 75 per cent of the cases of tuberculous 
cervical adenitis complete excision of the 
lymph nodes is impractical. Early surgical 
removal of a localized tuberculous lymph 
node is a conservative procedure, but ex 
tensive dissection must be tempered with 
a consideration of the ultimate appearance 
of the neck, and safety to the surrounding 
structures. Radium as well as the roentgen 
ray produces an inflammatory reaction in 
the tissues, causing a shrinkage and grad 
ual disappearance of the lymph nodes and 
a healing of the discharging sinuses. Cures 
are obtained in the majority of cases. 

In vernal catarrh radium gives a great 
palliative effect. The granulations become 
much sraaller, the discharge lessens, and 
the photophobia, pain and tearing are de 
cidedly reduced. The technique employed 
is the application of a 5 mg. beta-ray plaque 
to the everted lids for five to eight minutes 
to each lid. The interval between treat 
ments is from ten to fourteen days. In more 
than so per cent of the cases the patients 
become symptom-free. The tendency to 
recurrence in the early spring appears to 
be less in the treated cases. However, a 
few granulations will appear in nearly 
every case, and from one to three applica 
tions are needed to control the disease.* 


* For discussion see page 804. 


THE TREATMENT OF CHRONIC INFECTION 
OF THE PAROTID GLAND* 


By G. VI. 
PHILADELPHIA 


N CHRONIC inflammation of the parot 
id gland with or without mild suppura 
tion, the treatment generally advised fre 
quently fails to relieve the condition. In 
many of these cases acute exacerbations 
occur with either a frank abscess or a cellu 
litis. 

In this paper, we are only concerned with 
the treatment of the chronically inflamed 
gland with or without slight suppuration. 

The usual treatment ot 
prescribing mouth washes, instructing the 
patients to suck in an attempt to drain 


has consisted 


the gland through Stensen’s duct, and 
passive massage to stimulate drainage from 
the gland. Ointments of various kinds have 
been used, hot or cold fomentations, and 
finally incision and drainage. None of these 
treatments have proved satisfactory. Most 
of the cases of chronic inflammation sooner 
h 
abscess formation which requires surgical 
interference. 


or later have an acute exacerbation wit 


I have used radium in the treatment of 
acute postoperative parotitis for a number 
of years with gratifying results. The un 
satisfactory results obtained by generally 
accepted treatment of chronic parotitis as 
contrasted with the in 
postoperative parotitis influenced us to try 
radium therapy in those cases. 


results obtained 


In the 4 cases which we are reporting, 
there was a very gradual, more or less in 
termittent swelling of the parotid gland 
throughout the entire area. There was little 
if any pain. There was a slight rise of tem 
perature at night in only 2 


of the patients. 
In 3, a discharge from Stensen’s duct was 
present. | know of no condition except in 
fection which will give a purulent discharge 
from Stensen’s duct. 


Case 1, J. 


M., gave a history of a swelling 


which gradually increased in size in the region 


* Read at the Nineteenth Annual Meeting, American Radium Society, Gleveland, Ohio, June 
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of the right parotid with a discharge of pus 
from Stensen’s duct. He had no other physical 
signs and no leucocytosis. The condition almost 
entirely cleared up with massage. It recurred, 
however, a few weeks later and failed to re- 
spond to the usual treatment. We decided to 
apply radium over the swollen gland. The pa- 
tient received two light radium treatments and 
within eight weeks the swelling had entirely 
disappeared and there was no evidence of pus 
discharging from Stensen’s duct. The patient 
has now been well for five years. 


Case 11, M. G., came to us with a history of 
two years’ duration, during which time she had 
had massage, together with the usual treat- 
ments only to have two acute exacerbations 
requiring the lancing of abscesses. There was 
a history of swelling which gradually increased 
in size and discharge of pus from Stensen’s 
duct. 

Cn admission to the hospital, the patient had 
two discharging sinuses which had been present 
for eight months. This patient was given three 
light radium treatments and the swelling dis- 
appeared. The sinuses cleared up and there was 
no discharge of pus from Stensen’s duct. About 
eight months later the patient returned with 
a swelling in the opposite gland and with a 
discharge of pus from Stensen’s duct. This 
gland was treated with two light radium ex- 
posures and the swelling gradually cleared up. 
About six months later, there was a recurrence 
in the second gland. The patient received two 
more radium treatments and there has been 
no further recurrence during the past year. 


Case 1, F. R., was one of a swelling of the 
parotid gland with a history of two years’ 
duration. There was no rec 


iness or tenderness. 
There was, however, a sensation of fluctuation. 
No pus was obtained from Stensen’s duct but 
the patient reported that at times she had a 
very foul tasting fluid which appeared in her 
mouth. In view of the fact that there were no 
constitutional symptoms, we decided to give 
three light radium treatments. The condition 
cleared up completely within eight weeks. The 
11-12, 1934. 
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patient has had no recurrence during the past 
two years. 


Case iv. S. G. In this case the swelling was 
more circumscribed and was about the size of 
a hen’s egg. She gave a history of four weeks’ 
duration. The consistency of this mass was 
similar to that of a mixed tumor of the parotid 
gland but mixed tumors are usually more slow- 
growing. There was no purulent discharge from 
Stensen’s duct—there was no history of foul 
tasting material in the mouth. We treated this 
patient as a case of chronic parotitis, giving her 
three light radium treatments, and the mass 
disappeared. The patient has had no recurrence 
during the past two years. 


Our experience with surgery in chronic 
parotitis has not been very satisfactory. It 
requires much time and suffering on the 
part of the patient and there is always the 
danger of dividing one or more branches of 
the seventh nerve. Surgical treatment 
makes it necessary to hospitalize the pa- 
tient, with its additional economic burden, 
and there is always the danger of producing 
a parotid fistula which continues to drain 
long after the chronic inflammation has 
subsided. With massage the progress is 
very slow and the patient becomes dis- 
couraged and does not continue with the 
treatment. Results are very doubtful and 
recurrences often occur immediately after 
treatment is suspended. With the use of 
radium the patient is not hospitalized, 
there is no pain or discomfort, and no dan- 
ger of fistula or injury to the seventh nerve. 
No dressing is required; no scar is produced 
and the patient is permitted to follow his 
usual routine. If recurrences occur, further 
radium treatment will invariably be effec- 
tive. 

The following technique has been used 
in the treatment of these cases with radium. 
The distance is 4 cm.; we use a filter of 4 
mm. of lead, and 1,000 to 1,900 milligram- 
hours has been given per sitting. Usually 
not more than two treatments are neces- 
sary. The most we have given any patient 
has been 7,000 milligram-hours and this 
was given over a period of two years. Both 
glands were involved with recurrence. 
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It can readily be seen from this dosage 
of radium that there is practically no 
chance of producing any permanent de 
struction of the gland. 

We would expect roentgen treatment 
with appropriate filtration and dose to pro- 
duce the same results as radium. 

It is our belief that when the question 
of differential diagnosis is involved, by the 
use of small doses of radium we can estab- 
lish the diagnosis of chronic inflammation 
of the parotid.-We think that with the 
swelling of the parotid gland and in the 
absence of a definite diagnosis, if small 
doses of radium are given and the swelling 
disappears, we are safe in thinking the 
lesion to be chronic inflammation. If large 
doses of radium are required, then we know 
we are not dealing with chronic inflamma 
tion. It is our experience that when large 
doses of radium are used in the presence 
of inflammation we obtain destruction of 
tissue out of proportion to the dose used. 


DISCUSSION OF PAPERS BY DRS. ROBINSON 
AND DORRANCE 


Dr. Zoe A. Jounston, Pittsburgh, Pa. Some 
one spoke of the amount of radium that can 
be safely used. I think, in these nonmalignant 
lesions it is more a question of how small an 
amount of radium one can use to produce the 
desired result. As I observe cases treated in the 
past I find, first, that I am gradually reducing 
the amount of radium used; second, that | am 
using more filtration; third, that | am spacing 
the treatments farther apart. 

I enjoyed Dr. Robinson’s presentation. In 
reviewing some of the benign lesions that we 
have treated, I find fibromas of the lingual and 
buccal mucous membrane occurring in children 
to be rather common. They seem to appear in 
crops and are very radiosensitive. One or two 
applications of heavily filtered radium causes 
them to disappear. Another benign condition is 
the tumor that arises from the superior maxilla 
and extends into the mouth. They are smooth, 
very hard and dense, and increase in size pro 
gressively. | have seen a number of these and 
bring the subject up for discussion because | 
would like to hear what Dr. Robinson and 


others have to say about this type of case. | 
have treated 4 or 5 of them. Two were treated 


with radium filtered with 1 mm. of brass and 1 
mm. of rubber. Those growths decreased and 
did not grow after the treatment. When I saw 
the next case I increased the dose and useda 
filtration of 2 mm. of brass and 2 mm. of rub 
ber, and did not repeat the treatment until a 
year had elapsed. The growth was reduced in 
size and at the end of a year a second treatment 
was given in practically the same manner. This 
time there was a heavier reaction, a small sinus 
formed and a small piece of bone about one 
half inch in length was expelled. The growth 
has reduced more than three-fourths of its 
original size. The fourth case treated after that 
was treated by the same technique but the 
second treatment has not yet been given. | 
have a case under observation that I am going 
to watch for a while before treating. I call them 
osteofibromas, or fibro-osteomas. 

I am unable to discuss Dr. Dorrance’s paper 
because I have not treated any cases of parotid 
gland involvement that have been of an acute 
inflammatory nature. All my cases have been 
of mixed tumor type. 


Dr. Isaac GERBER, Boston. I wish to say a 


word or two concerning chronic infection of 


the parotid gland. I have been interested in 
this for some years and was greatly interested 
in the presentation of Dr. Dorrance. 


I have had occasion to treat two types of 


parotid gland infection. One is the acute type 
that follows operations. If | remember rightly, 
in the past there has been a feeling that sur- 
geons have always considered this more or less 
unsatisfactory. I have heard the remark that 
surgical intervention was apt to be fatal. In my 
experience small doses of roentgen therapy 
have taken care of these cases quite well. | have 
also seen 2 cases of the type Dr. Dorrance men 
tioned and in one of them a pure culture of 
Staphylococcus aureus was obtained from pus 
that came out through Stensen’s duct. Two or 
three roentgen treatments, with filtration, were 
sufficient to reduce this infection. 

I feel that this type of disease, like all other 
chronic infections, is far better and more easily 
treated with roentgen rays than with radium. 
It is true that these conditions may be treated 
with radium, but I do not feel that the mere 
accessibility of radium, or the fact that it is 
available in some locality or institution, should 
be relied upon as an indication for its use in 
chronic infections that are so easily treated by 
roentgen therapy. There is a saving in time and 
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certainly an economic saving when you com- 
pare the cost of setting up the various types 
of radium applicators the essayist mentioned, 
contrasted with roentgen treatment that may 
last four or five minutes at most. Roentgen 
therapy is available over a far wider field, and 
is certainly much easier to use. I hope the 
surgeons will not feel that I am casting any 
aspersions at their willingness to treat chronic 
conditions by nonsurgical methods, but I think 
they should go a little further and allow these 
to be treated by agents that perhaps would 
not be available to them personally. 


Dr. H. H. Bowina, Rochester, Minn. The 
treatment of acute infection of the parotid 
gland following operation is important. In dis- 
cussing this problem some surgeons express the 
opinion that the inflammatory process is not 
a serious complication, whereas others say that 
it is very serious and that the mortality rate 1s 
very high. 

I wish to say, in regard to acute parotid in- 
fection, that I prefer to treat such patients just 
as early as possible. If there is such a thing as 
an emergency case in radium therapy I think 
it is one of acute parotid infection. The surgical 
services are instructed immediately to report 
to us a case in which there is a tender spot ora 
small area of infiltration in the parotid region 
in order that radium surface packs may be 
applied. The earlier treatment is begun, the 
more prompt the result will be. 

At the Clinic, heavily filtered radium surface 
packs are employed. The involved region 1s 
mapped into fields, 3X4 cm., and to each field 
a universal tube is applied. The tube contains 
50 mg. of radium (element) filtered through the 
wall of the applicator, 0.5 mm. silver, 1 mm. 
brass, and 2 mm. lead, and is maintained at a 
distance of 2.5 cm. by the interposition of a 
balsa wood block. The treatment time to each 
field will vary from six to eight hours, and the 
number of fields may vary from four to twenty 
or more. The treatment is continuous until all 
fields have been covered. The size of the area 1s 
important; at first, treatment was limited to 
the parotid swelling, but now we are inclined 
to treat a larger area. 

Following an interval of twenty-four to thirty 
six hours, one may observe an acute exacerba- 
tion; this, however, usually subsides. As a rule, 
one treatment is sufficient; however, if neces- 
sary, a second course may be applied. I have 
encountered a few patients who needed surgical 
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attention later, although my impression is that 
such patients were treated later than forty- 
eight hours after the onset of the disease. The 
results usually are prompt and very satisfactory. 


Dr. Jacos R. Freip, New York City. I won- 
der how Dr. Dorrance handles the occasional 
patient with intermittent attacks of bilateral 
swelling of the parotid gland of obscure etiol- 
ogy. Although massage temporarily reduces 
the swelling, recurrences are frequent. In one 
such case, | have used radiotherapy without 
notable result. 


Dr. J. Butss, Brooklyn, N. Y. | 
with to emphasize Dr. Bowing’s remarks re- 
garding acute parotitis. Being interested in the 
surgical side as well as the radium side, we see 
parotitis develop occasionally and believe it to 
be very serious. During the past year we have 
used Dr. Bowing’s technique and find it very 
satisfactory. 

In our general surgical service at the Meth- 
odist Episcopal Hospital, Brooklyn, we have 
had 15 cases of acute parotitis following surgical 
operations during the past two years, with 2 
deaths, both in cases in which radium was not 
used. In no case in which radium was used have 
we had a death. We believe it definitely short- 
ens the period of infection and does not in any 
way interfere with surgical drainage of the 
parotid abscess should it develop. 


Dr. ArtHur P. Stour, New York City. | 
had an opportunity to see biopsies from 2 cases 
of chronic parotitis similar to what I think 
Dr. Dorrance is talking about, and in both of 
those there was a large quantity of lymphoid 
tissue. Perhaps that is the explanation of the 
success of small doses of radiation, and perhaps 
the reduction in the swelling produces better 
drainage and the infection in the glands sub- 
sides from mechanical reasons. It is difficult for 
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me to understand how the irradiation could 
have an effect on the bacteria. I think it is 
well to remember that some of these cases might 
turn out to be Mikulicz’s disease. 


Dr. W. E. Howes, Brooklyn, N. Y. Re 
ferring to osteoma of the hard palate, I recall 
one case consisting of a large tumor plus ulcer 
ation of the mucous membrane. I| suggested 
that it be resected surgically, which was done. 
This was followed by the application of a 
radium mold against the hard palate. The case 
has been followed for one year with an excellent 
end-result and no evidence of recurrence. | 
think we should leave the smaller growths alone. 


Dr. Rospinson (closing). Radium, on ac 
count of its interstitial application, is helpful, 
and the fact that it may be localized at the 
inner canthus makes it convenient. 
fibromas the surgical results are best. 

Electrocoagulation of the tonsil was the fad 
last year, following the roentgen therapy of a 
few years ago. In the aged, chronic tonsillitis 
and pharyngitis are often present. In these 
cases one gold radon implant of 1.0 to 1.5 me. 
strength may be inserted into the lower and up 
per poles of each tonsil, thereby causing a 
fibrosis with a disappearance of much lymphoid 
tissue. In lymphoid hyperplasia of the pharynx 
radiation, either radium or i 
helpful. 


In osteo 


roentgen ray 1S 


Dr. Dorrance (closing). I was one of the 
first to advise the use of radium in acute paro 
titis. The results here were so satisfactory that 
I used it later in the chronic cases. There are a 
few cases of Mikulicz’s disease which are dif 
ficult to differentiate in their early stages. Ra 
dium is very valuable in chronic cases of paro 
titis with fistula. Someone said it is easier to 
use roentgen radiation. This is more than 
likely true. My cases were treated with radium. 


DEEP ROENTGEN THERAPY OF CARCINOMA 
OF THE BLADDER AND PROSTATE* 


By 


UNEY, 


CARCINOMA OF THE BLADDER 


URING the last four years only S Cases 
of this disease have come through my 
hands; 7 cases in the hospital, and one case 
in private practice. All the hospital cases 
were very advanced} out of the 7 had 
had diathermy, and 2 of these 3 had had 
cystotomy. of these died 
within months. Two are alive 
only six months after treatment, and of 
one | could obtain no record. The only 
other case that I have treated had exten 
sive diathermy, with recurrent malignant 
papillomata. This patient is alive and well 
two years and nine months later. In this 
case, when treatment started, there was 
profuse bleeding, pain, and occasional ob 
struction due to blood clots. Still, from the 
middle of the course and since then, he has 
for some reason done extraordinarily well. 
As I will stress later, 1t appears that 
deep roentgen therapy might be made 
more use of in these cases both before, and 
or during any surgical or diathermic inter- 
ference. 


thirteen 


CaSes 


CARCINOMA OF THE PROSTRATI 


Before passing on to prostatic carcinoma, 
it seems only right that hypertrophy of the 
prostate should be mentioned. All that is 
necessary to say is that in the last four 
years, including both hospital and private 
practice, only 8 cases of this type have 
been allowed to come to deep roentgen ir- 
radiation. All are well and relieved of 
symptoms. The literature on the subject 
of roentgen therapy of the malignant blad- 
der and prostate is meager indeed com- 
pared with, say, that on cancer of the 
breast or buccal cavity. This rather signi- 
fies that successful results are even less 
common than in other regions commonly 
affected by carcinoma. The results in this 


* Read at the Fifth Australian Cancer Conference, Canberra, 
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paper are certainly depressing, but it must 
be remembered that in only 7 cases was 
the disease in an early stage, and these had 
all been subjected to operative interfer- 
ence. 


\ge Incidence 


Cases 

46 to §0 yr. I 
cl yr. 4 
§6 to 60 yr. 7 
61 to 6§ yr. 6 
66 to 70 yr. 14 
71 to 75 yr. 15 
6 to dO Vr. I 
48 


This shows that 6 .4 per cent occurred in 
the ten year period sixty-six to seventy-five. 

Frequency. In every case frequency was 
a symptom. In every case that completed 
roentgen irradiation there was a lessening 
of the frequency, and for some period, at 
any rate, there was a considerable degree 
of relief from pain and discomfort. 

Weight. In the cases that had at least 
one full course of roentgen therapy (34), 
all except 4 either gained or did not lose 
weight for at least four months afterwards. 
The 2 patients alive after three and a half 
years are both over a 
weight. 


stone heavier in 


State of Involvement. The advanced na- 
ture of the disease when the patients are 
first sent for roentgen therapy can be 
gauged by the fact that out of 48 cases, 
14 were unable to complete a course of 
treatment, and died within three months of 
being first seen (29 per cent). It must also 
be realized that in the greater number, not 
only was the prostatic condition far ad- 
vanced, but the disease was also involving 
the bladder and even travelling down- 
wards along the urethra. None of these 
had tissue removed for microscopic exami- 
nation. This leaves 34 cases who were able 
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to undergo at least one course of roentgen 
therapy; but of these 34, seven only were 
considered by the surgeon to be operable. 
This means that out of 48 cases under re- 
view, 41 were in a very advanced, inoper- 
able stage, i.e., 85.4 per cent. 

Duration of Life. Going back again to 
the 34 cases treated: (a) 14 of these died 
from five to eighteen months after com- 
pletion of therapy; (4) 2 are alive after 
three and a half years. In one of these, 
pathological examination showed adeno- 
carcinoma. The other had no surgical inter- 
ference. Both these patients are working at 
the present day. (When supplying statis- 
tics for this Conference ten months ago, 
neither of these was included in the “‘alive 
and well”’ column, as one had not then been 
heard of for some time, and the other was 
a private patient.) (c) There are 5 cases 
alive after eighteen months. (d@) There are 
6 cases alive after twelve months. The re- 
mainder have been treated since this time 
last year. 

Of the 7 cases in this group who had 
prostatectomy performed, prior to deep 
roentgen therapy, 4 died within ten months 
of operation, 3 are alive eleven, sixteen, 
and forty-two months afterwards. In only 
one case was radium inserted, and this 
patient did not complete the roentgen ther- 
apy, dying three months later. In those 
patients who have died (20), metastases 
occurred in 13, or 65 per cent. The most 
common sites were in the deep abdominal 
glands, or in the bones of the pelvis. In 3 
cases there was invasion of the pulmonary 
tissue. The cause of death in the remaining 
18 cases was apparently due to bacillary 
infection of the whole urinary tract, with 
resultant toxic absorption cachexia, etc. 
No post-mortem examination ob- 
tained in any case, as only one patient 
actually died in the hospital, and consent 
for further investigation was not given. 

Technique. This has varied as the years 
have gone on. Ten years ago we used deep 
roentgen therapy in a very haphazard 
fashion. Four and a half years ago 1go kv. 
and 1 mm. Cu were practically standard. 


A. T. Nisbet 
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During the last nine months as much as 3 
mm. Cu and 250 kv. have been common. 
Unfortunately, only far advanced cases 
have been sent for roentgen irradiation 
while this higher filtration and voltage 
have been in use. 

The increase in roentgens delivered to 
the skin has risen from 1,200 r in the earlier 
days to 2,000 r when 3 mm. Cu and 250 kv. 
have been the filtration and voltage. The 
ports of entry include one perineal, two 
iliac and two gluteal. If it is apparent that 
the patient is obtaining some relief, and 
there is a possibility of his obtaining further 
benefit, then a further course of treatment 
is given about three months after the first. 
Coutard’s divided dose technique is in 
variably used, and with 3 mm. Cu, 250 kv., 
there is no sign of damage to the skin when 
2,000 r is given. 

Roentgen Sickness. It seems advisable to 
make mention here regarding the injection 
of liver extract intramuscularly. Following 
an article published by Webster,' we have, 
not only in treating prostatic patients, but 
in other conditions as well, found that in 
jection of 2 c.c. of liver extract given two 
or three times a week, is almost a panacea 
for post-irradiation sickness. 

Urinary Antiseptics. All cases arriving 
for treatment have had a greater or lesser 
degree of bacilluria. The majority die from 
its effect. I feel that some organized treat 
ment should be given. Several times pa 
tients have been returned to the urologist 
with a pathetic note requesting that some 
form of drug be used, by oral administra 
tion if possible, to try and relieve this 
dreadful flow of infected urine. Much 
misery and suffering could be prevented if 
this extreme pyuria could even to some ex 
tent be prevented. It is difficult to under 
stand why so little apparent interest is 
taken in this side of treatment in prostatic 
carcinoma. Lately, as soon as a patient 
comes for deep roentgen therapy an at 
tempt is made to prescribe for this distress 
ing symptom. 


' Webster, J. H. D. X-ray sickness treated successfully witl 
liver extract. Brit. M. 7., 1934, 7, 15-16. 


The distressing results that the figures 
in this paper show demand that some eftort 
should be made to improve results. The 
advanced stage of the disease at which 
patients have reported for treatment means 
that earlier diagnosis, on the one hand, and 
education of the public, on the other, must 
be attempted. I also suggest 1n cases where 
it is decided that surgery or diathermy is 
the best form of treatment, that preopera- 
tive deep roentgen irradiation should be 
given to the gland. Although the period of 
time is not sufficient to speak dogmatically, 
| feel that of late years more favorable re- 
sults are being obtained in carcinoma of 
the breast when deep roentgen therapy is 
used before radical operation. So it seems 
advisable to irradiate before prostatectomy 
or canalization is attempted. 

Secondly, the implantation of radon 
seeds, followed by roentgen irradiation, ap- 
pears a possibility of improving our statis- 
tics. 

The “‘under water” diathermy electrode 
is apparently giving good results in re- 
lieving distress and discomfort. However, 
this is not removing the main mass of 
malignant cells. Radical surgery in the 
stage at which the majority of patients 
present themselves seems out of the ques- 
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tion. Therefore an attempt should be made 
to obtain better results by combined ra- 
dium and roentgen irradiation. 

There seems no doubt, even in these 
very advanced cases, that deep roentgen 
therapy does give great relief of pain, tem- 
porarily relieves frequency, and helps the 
mental condition considerably. 


CONCLUSIONS 


1. In 48 cases of carcinoma of the pros- 
tate, 14 were practically moribund when 
sent for treatment; and of the remaining 
34, only 


were in the operable stage. 
2. No operable case was treated by ir- 
radiation alone. 

3. It is urged that preoperative irradi- 
ation be given in all cases, and that in 
inoperable cases a series of cases be treated 
with radon seeds, and afterwards deep 
roentgen irradiation be given; these re- 
sults to be carefully tabulated and brought 
forward at a later date. 

4. Some attempt should be made as far 
as possible to keep the urine free from in- 
fection during treatment. 


5. In advanced inoperable cases relief of 
pain and temporary relief from frequency 
follows deep roentgen therapy. 
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RESULTS OF RADIUM THERAPY IN BENIGN 
CONDITIONS OF THE UTERUS* 


By JAMES A. CORSCADEN, M.D. 


NEW YORK CITY 


ISCUSSION of the rédle of radium in 
the management of benign uterine 
conditions continues to be general. While 
there is considerable unanimity of opinion 
concerning the treatment of malignant 
neoplasms, there is a wide difference in the 
management of fibromyoma and idiopathic 
uterine bleeding. In one clinic a small mi- 
nority will be operated upon while in an- 
other large gynecological teaching clinic 
there is no radium at all. This contribution 
is based on our experience with radium in 
the management of myoma of the uterus, 
uterine bleeding of benign nature and the 
discomforts associated with it. Myoma is 
accepted as a harmless tumor, peculiar in 
that it usually shrinks when menstruation 
ceases. Benign uterine bleeding is a vague 
term which may be clarified by the classi- 
fication in Table 1 which arranges the 
causes of bleeding in three groups, each 
of which requires a therapeutic approach 
quite different from the others. Functional 
bleeding is best controlled by a restoration 
to normal of that function and, failing 
TaBLe | 
UTERINE BLEEDING 

Functional 

Normal uterus 

Cystic and glandular hyperplasia 

Fibrosis uteri 

Coincident (myoma, ovarian cysts etc.) 
Organic Disease 


Trauma’ | Traumatic Polyps 
. _| Trophic Submucous 
Ulceration "nl? Benign 
Infections myoma 
Neoplasms Adenomyoma 
Carcinoma 
Sarcoma 
Malignant( 
Chlorionepi- 
thelioma 
Congestion. Inflammation, myoma, displace- 


ments, etc. 
Diseases of blood and blood vessels 
Pregnancy. Ectopic, abortions, accidental, placenta 
previa 


that, a termination of it. Various diseases 
require treatment according to the nature 
of the disease but directed toward the 
disease rather than the bleeding. Bleeding 
from a pregnant uterus demands action in 
certain conditions to preserve the ovum 
and to complete its removal in others. 
Bleeding associated with all of the con 
ditions listed in Table 1 is “benign” except 
that occurring in carcinoma, sarcoma and 
chorionepithelioma, and the precise mecha 
nism behind it should be understood befor« 
any form of therapy is recommended. With 
bleeding from a myomatous uterus, for 
instance, it 1s important to determine, it 
possible, whether the bleeding is of a 
functional (ovarian, pituitary) nature, or 
whether it comes from a congested uterus 
or from an ulcerated surface. Congestion 
of the uterus alone rarely causes excessive 
bleeding so that where this 1s a factor, the 
termination of the sexual cycle will usually 
terminate the bleeding as readily as in those 
cases where the disturbance is purely func 
tional, whereas bleeding from an ulcerated 
surface is likely to continue even after 
menstruation has ceased, as in the follow 
ing cases: 

A woman, aged forty-five, with a uterus the 
size of a five months’ pregnancy, was treated 
with radium for severe menorrhagia and met 
rorrhagia. At the curettage nothing was dis 
covered except distortion of the uterine 
cavity. Irregular bleeding persisted after the 
radium treatment and again, despite the pres 
ence of hot flashes, after the administration of 
a sterilizing dose of roentgen radiation. Cu 
rettage was refused. Four years after the ra 
dium treatment, there was a sharp attack of 
bleeding. The patient passed an endometrial 
polyp 2X2X4 cm., attached by a pedicle 0.5 
cm. in diameter. At curettage the uterus was 
slightly enlarged, the cavity symmetrical, the 
endometrium atrophic. Since that time (sixteen 


* Read at the Nineteenth Annual Meeting, American Radium Society, Cleveland, Ohio, June 11-12, 1934. 
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Fic. 1. Photograph of a uterus removed three weeks 
after the intrauterine application of ¢ 
radium for twenty-four hours filtered by 


mg. of 
mm. 
silver and 1 mm. rubber, showing destruction of 
the endometrium over an area approximately one 
fourth the area of the total endometrium. 


months), there has been no bleeding of any 
kind. 

Another patient came to us with bleeding 
persisting after four curettages and three intra- 
uterine applications of radium. There was a 
pedunculated myoma of the uterus, shaped 
like a castanet, which divided the uterine 
cavity into an anterior and posterior sym- 
metrical space into which a sound or curette 
would pass with ease. Bleeding ceased after 
the removal of the tumor. 


Diseases of the blood and blood vessels 
may cause bleeding from the uterus as 
from other surfaces. One case of purpura 


ic. 3. Section of the endometrium taken from the 
area apparently unaffected by radium, showing 
continued hyperplasia and no evidence of destruc- 
tion by radium. 


ic. 2. Microscopic picture of the base of the ulcer 
shown in Figure 1. 


was treated unsuccessfully by radium. 
Bleeding from lacerated cervices, from 
senile vaginitis and from inflammatory dis- 
eases of the cervix has not been treated 
here with radium. “Benign bleeding,” then, 
signifies bleeding due to disturbances of 
the sexual cycle and bleeding due to un- 
known factors (idiopathic) in which, how- 
ever, menstruation plays a part. 

The physiological effects of radium must 
be kept in mind when attacking bleeding 
of this kind. Figures 1 and 2 show the local 
cauterizing effect limited to an area about 
2 cm. in diameter. Figure 3 shows the condi- 
tion of the remainder of the endometrium. 
Obviously the termination of bleeding 
from such a uterus will not depend on this 
limited local caustic effect. igure 4 shows 
the effect on the submucous blood vessels. 


Fic. 4. The blood vessels of the myometrium show 
considerable thrombosis. 
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Kic. 5. Section of a grossly normal ovary taken from 
a woman twenty-six years of age, showing ripe 
follicles, corpus luteum and corpus albicans. 
Kigure 5 shows a normal ovary from a 
woman aged twenty-six; Figure 6 a senile 
ovary, and Figure 7 the ovary of a girl aged 
twenty-six treated for five years by roent- 
gen irradiation for Hodgkin’s disease. Note 
in this absence of practically all follicular 
elements as contrasted with the numerous 
corpora albicantia in the senile ovary and 
the varied follicles in the normal ovary. 
By a comparison of dosage and the local 
and general effects of radium, we conclude 
that while there may be a temporary effect 
on bleeding from local caustic action and 


Fic. 7. Section of an ovary removed at autopsy from 
a woman twenty-six years of age treated for seven 
years by roentgen irradiation for Hodgkin’s dis- 
ease. Amenorrhea had been present for five years. 
The corpus albicans shown is the only one present 
in that section taken through the whole ovary. 
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Kic. 6. Section of an ovary from a woman five years 
past the menopause, showing stroma and corpora 
albicantia. 


from changes in the blood vessels immedi 
ately beneath the radium, permanent ef 
fects must depend on the destruction of 
the ripe follicles of the ovary. 

To treat most efficiently a woman bleed 
ing from the uterus or having a pelvic mass 
apparently arising in the uterus, many 
factors must be simultaneously considered. 
To attend to certain problems and ignore 
the remainder may cause unnecessary 
operations, on the one hand, or may, on 
the other, cause important diseases to be 
neglected or bring about menopausal dis 
tress in an individual ill suited to bear it. 

Table 11 is a summary of the treatment 
of these conditions. On one line are indi 
cated the various treatments available and 
on the other the conditions and circum 
stances to be considered when choosing any 
method of treatment. We shall here ignore 
all of these methods except radium, and 
attempt to present the results in our ex 
perience in such a way as to answer the 
questions brought up by the headings on 
the left hand column. 

1. Most important is bleeding. In study- 
ing the results of radiotherapy on bleed 
ing it is convenient to divide the patients 
into three age groups: (1) the years follow 
ing puberty, (2) the active child-bearing 
period and (3) the age after which a termi 
nation of menstruation is not considered ab 
normal, and again into groups arranged 
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Tasie 
SUMMARY OF METHODS AND INDICATIONS IN THE MANAGEMENT OF MYOMA OF THE UTERUS 
Supra- Com- 
vaginal plete 
Obser Hvys Hys Hys- 
vation terec terec- terec- Rad Radi- | X-ray. 
| tomy | tomy | Ova um, | Steril 
Gen we with- | with with | rec | eine 
eral tomy | out out | Ova- | tomy | 12!N8 | nog Dose | Dose 
[reat Ova Ova rec- 
ment rec- rec- tomy 
tomy | tomy 
Symptoms 
Bleeding I I 2 4 4 4 2 2 
Dysmenorrhea 2 4 4 4 4 3 
Molimen 2 4 4 4 4 n 4 3 
Other pain 3 3 3 2 2 2 ? 2 
Urinary symptoms 3 3 2 2 I 
Pathology 
Effect on 
Size of mass 4 4 4 2 I 
Extrauterine lesions 2 4 4 4 2 2 
Subsequent Uterine 
Degeneration 4 4 4 3 3 
Sarcoma 4 4 4 } } } 
Carcinoma 2 4 9 
Subsequent Adnexal 
Neoplasms 4 4 
E.tfect of Operation 
Immediate 
Death } 4 4 2 I I I 
Postoperative qs 
tress I 4 4 4 4 I I l 
Economic loss I 4 4 4 4 4 I I I 
Menopause 
Hot flashes 2 2 4 4 } st 4 4 
Sex characteristics ) 
Libido 
Present Pregnancy 4 4 4 4 
Future Pregnancy 4 4 4 4 n 4 4 4 


Numerals indicate 


degrees of good or bad effects. 


St pr ssible result. 


4—Worst possible effect. 


No effect one way or the other. 


according to the size of the uterus, and in 
each of these groups to study the effects of 
the different dosages (Table 111). Depend- 
ing largely on the age of the patient, a dose 
of radium up to 600 mg-hr. may produce 
any effect from nothing at all up to a per- 
manent menopause. In young women the 


periods are almost certain to continue or 
to reappear after an interval of several 
months, but in women over forty and in 
certain women in their thirties, permanent 
amenorrhea is quite possible. With improv- 
ing endocrinologic therapy, indication for 
small doses in young women will become 
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BLEEDING 


Uteri in size up to that of a 2} months’ pregnancy 


AGE UP TO 


D Stopped after Continued Controlled Recurred Controlled Satis- Unsat 
Nor- Ex- 3 Hyster- after (yr.) yster fact- tact 
1 2 \mal cess is ory 
1 , 3c 
244 
Total 3 I 2 2. 2 3 
AGES 25-38 
6 I 2 I I 2 
re 4 } I I I I I 4 I } I I g 
1,80 8 I 24 
2,4 2 I I 2 
Total 2 12 2 I 4 : y 3 6 2 6 1 36 
AGES OVER 38 
6 2 I 2 1 I I I I 7 
I ,20¢ 45 3 4 6 2 6 3 86 
2.4 2 4 I I I I } 25 
Total |139 71 22 I 2 3 416 § 2/1983 3 1 244 
162 84 24 9 3 3 1 4 627 2132 4 3 286 
Uteri in size from 2} to 5 months’ pregnancy 
AGES 25-38 
6 | 
1,20 2 I I I I I 4 2 
1,8 2 I I 2 
2,40 I I 
Total 4 2 I 2 I 2 1 | 2 I 8 
AGES OVER 38 
600 I I 
2,400 6 I I I 11 
| 38 25 7 5 2 3 2 BIS 3 
UTERI LARGER THAN THAT OF A 6 MONTHS’ PREGNANCY IN WOMEN OVER 38 YEARS OF AGE 
} I I I I 
1,8 ‘4 I I I 
2 ,40C I I 3 2 I I 4 
Total 4 2 2 1 3 I 2 2 I I I I 
GRAND 
ToTAL |204 33 16] 11 11 8 2% 8 3 2 376 
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much less frequent. This is to be desired 
since radiotherapy 1s destructive and there 
fore illogical. It is reserved for young 
women in whom the only alternative 1s 
hysterectomy. In order to protect the endo 
metrium, roentgen irradiation is preferred. 
If local caustic action 1s desired an ordinary 
caustic such as iodine or acetone is prefer 
able to radium. Where a myoma 1s present, 
a myomectomy is attempted and if this 1s 
impractical, hysterectomy, which, in a 
young woman, in my experience, 1s followed 
by less discomfort 1n the long run than 1s 
the artificial menopause. Where a perma 
nent cessation of bleeding is decided upon, 
a certain result requires a much larger 
dose. Twelve hundred milligram-hours of 
radium in a small uterus will, with reason 
able certainty (91.6 per cent), stop the 
bleeding within three months and followed 
by supplementary roentgen irradiation, if 
necessary, promise a completely satisfac 
tory result in 98.9 per cent of the cases. 
A dose of 1,800 mg-hr. promises a much 
earlier cessation of the bleeding and will 
require supplementary treatment less often. 
Although 14 out of 126 patients had some 
scant bleeding from six months to ten 
years after operation, none required sub 
sequent treatment. With a dosage of 2,4 
mg-hr., the results are still more prompt. 

Where the uterus is of medium size, the 
results are good but more varied. Second 
ary treatments for all dosages are more 
frequently needed and hysterectomy for 
persistence and recurrence of bleeding be 
comes more frequent. 

With a uterus larger than a six months’ 
pregnancy, the results are still less reliable. 
For this reason and because of the greater 
possibility of an error in diagnosis, hyster- 
ectomy has come to be the method of 
choice. If there is any contraindication, a 
curettage is performed, 1,800 to 2,400 mg- 
hr. of radium inserted, and while the pa- 
tient is still in the hospital, she is given a full 
sterilizing dose of roentgen radiation. It is 
felt that the enlarged uterus so displaces 
the ovary as to push it out of range of the 
radium. 


Results of Radium Therapy in Benign Conditions of the Uterus 


815 


[t is interesting to note that no matter 
how large the radium dose, menstrual pe- 
riods may continue as long as three months. 
In this connection, it is interesting to note 
that one woman of thirty-six, treated with 
7,000 mg-hr. of radium for epithelioma of 
the cervix, had a normal period three 
weeks after operation. 

Where a myomatous uterus is larger 
than that of a four months’ pregnancy, 
roentgen irradiation supplementary to any 
radium dose is necessary for a certain 
termination of the bleeding. The only ad- 
vantage of smaller dosage is the alleged 
lessening of the ‘““menopause symptoms.” 
In my experience the only constant meno- 
pause symptom (the hot flash) is to be 
expected when amenorrhea is present, irre- 
spective of the dose. Further, it has seemed 
that the hot flashes have been less severe 
in women treated by huge doses for epithe- 
lioma of the cervix. It is inferred that the 
hot flash depends on the absence of certain 
endocrine substances from the blood, 
whether this acts by depriving the vaso- 
motor mechanism of substances necessary 
for stability or whether the absence of 
estrin stimulates an outpouring of an ex- 
cess of (possibly) pituitary substances 
which in turn correct the instability of the 
vasomotor system. It is also more definitely 
apparent that a permanent amenorrhea de- 
pends on the continued absence of ovarian 
products (estrin) from the circulation. Any 
middle ground has not been apparent in 
these cases. 

Dysmenorrhea has ceased with the onset 
of amenorrhea. Rarely there have been 
uterine cramps recurring at regular inter- 
vals for one or two months after bleeding 
has ceased. Pelvic or abdominal pain un- 
associated with menstruation has been re- 
lieved in 50 per cent of the cases and uri- 
nary distress in 40 per cent. Of the many 
complaints associated with menstruation, 
headache was taken as an example.? The 
effect of the artificial menopause on this 
symptom is shown in Table tv, which in- 
dicates that relief from headache by the 


artificial menopause depends 


upon its 
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TABLE 


EFFECT OF THE RADIOTHERAPEUT 


Satisfact« 

Immediate Delay 

Relief Relie 

Periodic, with menstruation - 58 13 
Irregular with exacerbation at 

TOTAL 1g 


coincidence with the menstrual periods. 

11. When the problem of the local lesion 
is reached, several questions arise. (1) Will 
myomatous uteri shrink satisfactorily after 
the application of radium? (2) Will com- 
plications dependent upon the radium ap- 
plication be of importance? (3) Will im- 
portant pelvic lesions be overlooked in our 
preoperative examinations with such fre- 
quency as to make dangerous the foregoing 
of the exploratory laparotomy incident to ,; 
hysterectomy? (4) Will important cons 
ditions develop in these uteri if left in situ? 
(5) Will important extrauterine disease 
occur with sufficient frequency in later 
years to make routine removal of the pelvic 
organs desirable? 

(1) The amount of reduction following 
radium and roentgen therapy is indicated 
in Table v. It was necessary to include 
both forms of treatment because a consid- 
erable proportion of the patients, in view 
of the importance of the law of inverse 
squares in these large masses, have re- 
ceived roentgen therapy. As with bleeding, 


TABLE 
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IV 


IC MENOPAUSE ON HEADACHE 


ry Unsatisfactory 
ed | Partial — Slight No Total 
of Relief Relief Relief 
14 R¢ 
21 4 14 116 


the results in masses in size up to that of 
a six months’ pregnancy are excellent but 
in the larger, fall short of the ideal. For 
this added reason, hysterectomy seems to 
be the method of choice for large tumors. 

(2) Of complications following treatment 
by radium! there have been 4 cases of 
uterine inflammation probably to be attrib 
uted to operative contamination rather 
than to the lighting up of an old focus of 
infection. Doubtful signs of degeneration 
in a myoma the size of a five months’ preg 
nancy occurred in one patient who suffered 
little disability therefrom, and in whom 
there was complete reduction of the tumor. 

(3) Diagnostic errors were revealed in 2 
cases: In one a sarcoma and in the other 
an endometrial polyp. This favorable rec 
ord is due to the fact that all of these 
patients have received a careful gynecolog 
ical preoperative investigation. When the 
diagnosis was doubtful preoperatively or 
at the diagnostic curettage, laparotomy 
was performed. These patients therefore 
are a carefully selected group. 


REDUCTION IN SIZE OF TUMOR 


Satisfactory Reduction 


Unsatisfactory Reduction 


Original Total 
size s0% 75% Complete Totals None Slight Totals Cases 
3-4 mo. 4 19 71 94 (94.9%) 3 2 St 
5-6 mo. 2 9 6 14 (93.3%) O I 1( 6.7%) 16 
7-8 mo. fe) I I 2 (50.0%) fe) 2 2 (50.0%) 4 
Total 6 26 78 110 (93.2%) 3 5 8 ( 6.8%) 118 
(5.1%) (22.1%) (66.1%) (2.5%) (4.2%) 


The question of the possibility of impor 
tant errors in diagnosis is more important 
than all others from the standpoint of one 
who conducts a critical follow-up clinic. 
It was approached therefore from another 
standpoint. 
1,000 cases of hysterectomy for uterine 
myoma were studied for the 
estimating diagnostic efficiency and par 
ticularly to determine the amount of poten 
tial harm to the patient had these lesions 
not been discovered and removed. 

In the 1,000 patients in addition to the 
myomata, 832 complicating con- 
ditions were found which had been missed 
in the preoperative study. These will be 
more elaborately analyzed in a later com 
munication. It suffices here to say that 
544 lesions were of no importance, such as 
tiny follicular cysts of the ovary, micro 
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scopic evidence of chronic salpingitis, etc. 

11g were of minor importi ince (small stic 
ovaries, gross but symptomless chronic 
salpingitis, slight peritoneal adhesions etc. ) 
149 were of a type which would probably 
prejudice the health of the patient or even 
threaten life; 

discovered at 


16 of these should have been 

the diagnostic curettage; 
95 were recognized in the operating room; 
$1 were only discovered in the pathological 


laboratory and 3 (all extrapelvic) during 
convalescence. Roughly, 10 per cent of the 


cases had lesions of major importance 
which were not diagnosed before operation. 
The discrepancy between the apparent 
diagnostic indices of the radiotherapeutic 
and operative cases has many explanations, 
but most important is the meticulous care 
in excluding doubtful cases from radio- 
therapy and, on the other hand, a certain 
degree of laxity in the presence of an ob 
vious large uterine Keeling that an 
exploratory laparotomy is inevitable, the 
surgeon is tempted to rely on this means 
to settle questions of diagnosis. While this 
1S proper with extrauterine conditions, it 1s 
of serious import in the presence of carci- 
noma of cervix or corpus. These must be as 
intensively sought in the large myomatous 
uterus as in one of normal dimensions. 


mass. 
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Among 556 patients followed for an 
average of seven years following operation, 
there has occurred one adenosarcoma of 
the endometrium twelve years after opera- 
tion for bleeding from a grossly 
uterus; 


normal 
one adenocarcinoma of the uterus 
eight years after operation for bleeding 
from a myomatous uterus; one epithelioma 
of the cervix six years after operation for 
bleeding from a normal uterus and one 
epithelioma of the cervix seven years after 
operation for bleeding from a myomatous 
uterus. 

) There has been one carcinoma of the 
ovary occurring ten years after operation 
for bleeding from a normal uterus; one 
cystadenoma of the ovary five years after 
operation for bleeding from a normal uter- 
us; one cystadenoma four years after oper- 
ation for bleeding in a myomatous uterus 
and one simple cyst seven years after 
operation for bleeding from a myomatous 
uterus. 

The occurrence of these conditions and 
the possibility of immediate diagnostic 
error raise the question as to whether all 
cases of bleeding or myoma of the uterus 
should not be operated upon. This would 
include at least half the adult female popu- 
lation and would at present be a fantastic 
proposal, but with advances in knowledge 
concerning the nature of shock and the 
application of methods which tend toward 
its elimination, it is not unthinkable. Until 
such an utopia is reached, radium and roent- 
gen therapy will have a broad field of usage 
always with ever increasing emphasis on 
precision in preoperative diagnosis. 

11. The ill effects of radium treatment di- 
vide themselves into those caused by the 
operative procedure and the immediate de- 
structive action of the radium and, secondly, 
upon the menopause resulting from the de- 
struction of the graafian follicles. Of these 
the latter is of greater importance. While 
there may be operative! accidents and 
certain amount of distress and disability, 
following curettage and insertion of radium, 
these are trivial compared with any other 
procedure which would effectively stop the 
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bleeding or eliminate the tumor. The meno- 
pause, on the other hand, should be a mat- 
ter for concentrated study not only in the 
abstract but as it concerns each individual. 
The subject is so large, however, that it 
should be a subject for an individual thesis. 
Here we will only mention that errors in 
interpretation in the cases studied have 
been mostly on the side of overemphasis 
on the importance of the menopause, but 
it also should be noted that in a few cases 
an artificial menopause has been produced 
in women who should have had their men- 
strual cycle preserved. 


CONCLUSIONS 


1. Bleeding from the uterus, with or 
without a myoma, in the absence of ulcera- 
tion will cease after radiotherapy in ade- 
quate dosage. 

2. Small doses of radium in young women 
produce uncertain results and in older 
women may cause a permanent meno- 
pause. 


3. In the presence of large myomata 
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roentgen treatment should follow the ap 
plication of radium. 

4. The size of the myomatous uterus has 
been satisfactorily reduced in g2 per cent 
of the cases. Masses larger than a six 
months’ pregnancy show very poor results 
when compared with those of smaller size. 

s. Accuracy in diagnosis 1s the most im 
portant phase of radiotherapy The diag 
nostic curettage should be employed in 
nearly all cases and exploratory laparotomy 
when there is any doubt concerning the 
condition of the adnexa. 

6. Except for manifestations incident to 
the menopause, the occurrence of impor 
tant unfavorable sequelae has been rare.* 


* For discussion see page 822. 


REFERENCES 
1. Corscaven, J. A. Anatomic changes subsequent 
to the radiotherapeutic treatment of benign 
uterine conditions. 4m. ‘Ff. Obst. © Gynec., | 
22, 74-86. 


2. Corscapen, J. A. The effect of the radiother 


apeutic menopause on headache. Tr. 4m. 4 
Obst. Gynec. & Abdominal Surgeons, 1933, pp. 
231-236. 


ORO 


— 


BENIGN UTERINE HEMORRHAGE 
WITH SPECIAL CONSIDERATION OF RADIATION THERAPY? 


By ARNRY SCHMITZ, M.D., F.A.C.S., 


CHICAGO 


ADIATION therapy for uterine hem 

orrhages caused by benign lesions has 
definite indications. Hemorrhages should 
not be treated without a corroboration of 
the clinical diagnosis by diagnostic curet- 
tage or biopsy and microscopic examina 
tion of all tissue removed. 

The Frequency of Uterine Hemorrhages. 
In 1928 the frequency of uterine hemor 
rhages in 2,184 consecutive gynecological 
patients was found to be 707, or 35.29 per 
cent. The malignant diseases furnished 184 
23.89 per cent, and the benign 
lesions 586, or 76.11 per cent. The latter 
were caused: 


cases, Or 
|) by extragenital diseases; 
2) by accidents of pregnancy, labor and 
puerperium; (3) by physiological or ana 
tomical pathologic changes in the genital 
organs. 

The Types of Uterine Hemorrhages. Vhe 
benign hemorrhages were grouped accord 
ing to the type of bleeding: (1) Hyper- 
menorrheas: the menstrual flow 


Was TOO 


profuse or lasted too long. They numbered 
350 of the 586 cases, Or $9.72 per Cent; (2) 
polymenorrheas: the menstrual flow oc 
curred too soon. They amounted to 111 of 
the Sd6 cases, or 15.93 per cent; (3) metror 
rhagias: the uterine hemorrhages occurred 
independently of the menstrual flow. They 
accounted for 125 of the S86 cases, or 21.35 
per cent. 

The Causes of Uterine Hemorrhages. Vhe 
causes of hypermenorrhea are: (1) loss of 
coagulation power of the blood due to an 
absence of luteinization in the cells of the 
stratum granulosum resulting from a de 
ficiency in the formation of prolan B, the 
luteinizing hormone; (2) loss of contractil- 


) 
ity of the uterine muscle due to hypoplasia, 


asthenia or atony of the myometrium, and 


the 
muscle; (3) active and passive hyperemia 


myomas preventing contraction of 


* Read at the Nineteenth Annual Meeting, America! 
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caused by pelvic infections and displace- 
ments and general constitutional disturb- 
ances such as organic, cardiac, pulmonic, 
hepatic and nephritic diseases and some 
acute infectious diseases. 

Polymenorrhea may ensue: (1) from 
disturbances in the process of ovulation 
the result of endocrine imbalance causing 
either a shortening of the time of follicle 
ripening or a shortening of the corpus 
luteum stage. They are termed primary 
ovarian dysfunction; (2) from inflamma- 
tory diseases of the ovaries; (3) from active 
and passive hyperemia of the ovaries due 
to genital or somatic disturbances. The last 
two causes are termed secondary ovarian 
dysfunction. 

Metrorrhagia 1s always accompanied by 
a loss of continuity of the surface epithe- 
lium resulting (1) from persistent follicle 
and consequent endometrial hyperplasia; 
2) acute genital infections as gonorrhea 
and sepsis; (3) disturbances of pregnancy, 
labor and puerperium; (4) granulosa cell 
tumors of the ovary; (5) malignant diseases 
of the cervix and body of the uterus. 

The Treatment of Uterine Hemorrhages. 
It may be stated that the hemorrhages due 
to primary uterine and primary ovarian 
dysfunctions are to be considered in the 
discussion. The hemorrhages resulting from 
an anatomical pathology obviously require 
medical or surgical treatment. The removal 
of the diseased tissues or the natural proc- 
esses of resorption should bring about 
normal menstrual behavior. The only ex- 
ceptions are formed by bleeding uterine 
myomas and endometrtomas which may 
become symptomless and often disappear 
entirely after temporary permanent 
cessation of ovulation by means of irradi- 
ation. 


or 
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and ovarian hemorrhage is medical, surgical 
or radiological. The number of hyper- 
menorrheas in which radiation treatment 
was indicated was 20 of 73 cases of primary 
functional uterine bleeding, or 27.39 per 
cent. The number of polymenorrheas 
treated with radiation was 3 of 30 primary 
ovarian dysfunctions, or 10 per cent. The 
number of metrorrhagias treated with radi- 
ation was 22 of 36 cases of persistent follicle 
or hemorrhagic metropathy, or 61.10 per 
cent. Hence in a total of 149 functional 
uterine and ovarian hemorrhages 45 cases, 
or 32.31 per cent, were subjected to radi- 
ation therapy. 

There were 145 uterine myomas in the 
series of 2,184 gynecological cases, an in- 
cidence of 6.64 per cent. The bleeding 
myomas already enumerated under the 
frequency and causes of uterine hemor- 
rhages were gO, or 62.07 per cent. Of the 
bleeding myomas 16, or 17.78 per cent, 
were irradiated. 

Additional Data. This study has been 
continued to comprise a total of 436 cases 
of functional hemorrhages and myomas 
that had definite indications for radiation 
therapy. This group does not include the 
hemorrhages arrested by medical and 
surgical measures. The cases were divided 
as shown in Table 1. The use of surgery or 
radiation should depend on the age of the 


TABLE I 


CAUSES OF BENIGN UTERINE HEMORRHAGES 
Diagnosis Number Percent 


Functional hemorrhages 


a. Juvenile: up to 20 years 10 

b. Matural: from 21—35 years 6g 

c. Menopausal: from 

years 174 

d. Senile: $1 years or older 25 §.12 

Undeterminable causes 36 8 . 3g 
314) 72 I 

Myomas 

a. Up to 35 years 21 

b. 36 years or older 97 

c. Endometriomas 4 


523 27 QY 
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patient. Restitution of normal genital func 
tions must always be the object in the 
child-bearing period. 

Functional Hemorrhages of the Uterus. 
Indications and Results of Radiation Treat 
ment. The indications for irradiation in the 
functional hemorrhages of the uterus are: 

A bleeding uterus that has resisted con 
servative measures of treatment and is not 
associated with pelvic infections. 

In women of the juvenile period up to 
twenty years, and mature period of life 
from twenty-one to thirty-five years of 
age, temporary amenorrhea should be pro 
duced. Roentgen rays are preferable as the 
dose can be more correctly determined than 
with radium. Women in the menopausal 
period from thirty-six to fifty years of age 
and the senile period, fifty-one years or 
older, may be treated with either roentgen 
rays or radium. As radiation treatment 
must be preceded by a curettage to rule 
out a possible malignancy, radium is used 
by choice. However, radium treatment is 
almost invariably followed by an annoying 
and profuse watery secretion which may 
last for six or more months and by a hy 
drometra if the internal os has been scarred 
by the caustic action of the gamma rays. 
Roentgen rays act directly on the ovaries 
and the watery discharge is not seen. 

The roentgen dose for the production of 
permanent amenorrhea 1s about 400 r with 
back-scattering measured in the mid-pelvis 
and attained through two fields, one supra 
pubic and one sacral. The roentgen dose 
for the production of temporary amenor 
rhea is 25 per cent less than the castration 
dose or 300 r with back-scattering attained 
in the mid-pelvis through an anterior and 
a posterior field. The kilovoltage should be 
200 and the filter 0.5 to 0.75 mm. copper 
plus 1.0 mm. aluminum. The output of 
transformer and Coolidge tube must be 
standardized with r meters to attain the 
expected result. The recurrence of the 
menses is usually preceded by menstrual 
molimen during the last two or three 
months of the amenorrheal period. 

The doses of gamma rays necessary to 


control uterine bleeding are well known and 
therefore will not be repeated. 

The results of radiation therapy in 322 
cases of functional uterine bleeding were 
as follows: 


Repetition Gsood results 
ik Treat nt 
Radiation Numbe r of Ire at val 
ment 
Number Per cent 
Radium ) 286 8.62 
Roentgen rays 24 2 22 1.64 
Total 314 308 ) 


The 
therapy were: 3 hysterectomies ror recur 


complications following radium 
rent bleeding, 1 death from sepsis; follow 
ing roentgen therapy: | hysterectomy and | 
death from carcinoma of the corpus uterl 


six months later. Hence the morta 


ity Was 
2, or 0.66 per cent. In only 1 patient was 
a malignancy overlooked. Nine cases in 
this group were clinically diagnosed as 
carcinomas. The diagnosis could not be 
corroborated microscopically. Such cases 
are always treated as malignant either by 
using 3, mg-el-hr. of gamma rays or 
corresponding doses of roentgen rays. 


terine Vvomas. [ndications aha Ri 


of Radiation Treatment. Vhe treatment of 


bleeding uterine myomas 1s either surgical 
or radiological. The statement may be 
made that patients not older than thirty 
five years or patients older than thirty-five 
years desiring offspring should be treated 
surgically but conservatively, that, is myo 
mectomy should be done to preserve the 
functions of the uterus. 

Irradiation is indicated in: (1) A bleeding 
myoma free from adnexal complications, 
degenerations or malignancy and located 
intramurally in a patient thirty-six years 
or older; (2) women younger than thirty 
six years who are poor surgical risks due 
to constitutional complications; (3) radium 
may be used in uteri not larger than a first 
trimester pregnancy and roentgen irradi 
ation in myomas of all sizes. 

The number of uterine myomas referred 
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for radiation therapy was 122. Re-exami- 
nations revealed 13 cases with indications 
for surgery, namely: pedunculated myo- 
mas, 2;one pro\ ed to be a k iomyosarcoma; 
myoma and carcinoma of rectum, I case. 
\fter exploratory laparotomy radiation 
therapy was instituted. The patient suc- 
cumbed four months later from an intes- 
tinal obstruction. Multilocular myomas, g 
cases. Such multiple myomas are always 
associated with subserous and submucous 
myomata and radiation treatment is con- 
traindicated. 

The results of radiation therapy in 10g 
myomas were as follows: 


Gsood End- 


Repetition Results of 


Radiation Number ot Treatment 
[re atment 
Number Per cent 
<adium 94.12 
Roentgen rays 24 I 27 95.9 
Total 10g 103 g4.§ 


The complications and failures after 
radium treatment were: hysterectomy for 
uncontrollable recurrent bleeding had to 
be performed in 3 cases, three, nine and 
twelve months after irradiation; sarcoma 
in I case, three years after irradiation, re- 
sulting in death; 1 mortality from sepsis; 
| morbidity due to pelvic abscess cured by 
posterior colpotomy. \fter roentgen treat- 
ment I patient had a hysterectomy six 
months later for persistent bleeding. 

Therefore 1 death was due to irradiation, 
which gives a mortality rate of 0.86 per 
cent. If the 1 malignancy occurring three 
vears later is included then the mortality 
rate is 1.72 per cent. 

CONCLUSIONS 

The necessity of careful selection of so- 
called benign uterine hemorrhages has been 
deduced from a careful clinical study. Such 
hemorrhages should never be treated with- 
out a diagnostic curettage or biopsy of 
uterine tissue. Radiation therapy should 
be confined to primary functional uterine 


x 
\ \ 
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hemorrhages and bleeding myomata. The 
percentages of functional uterine hemor- 
rhages indicating radiation therapy were 
32.31 and of bleeding uterine myomas 
17.78. 

The good end-results of radiation treat- 
ment in the functional uterine hemorrhages 
was 316 in a total of 322 cases, or 98.14 
per cent, and the mortality was 0.66 per 
cent. 

The good end-results of radiation treat- 
ment in bleeding uterine myomas was 103 
in a total of 109 cases, or 94.5 per cent. 
The mortality was one, or 0.86 per cent; 
if the mortality of the sarcoma occurring 
three years later is included the rate is 1.72 
per cent 

In the entire group of 436 benign uterine 
hemorrhages only one malignancy of the 
uterine body was overlooked, while a sar- 
coma appeared three years later in another 
patient. 

The good end-results and the safe ex- 
clusion of possible malignancies by careful 
examination and diagnostic curettage in 
all but one of the cases justifies the state- 
ment that radiation therapy has earned 
an important place in the treatment of 
benign uterine hemorrhages. 


DISCUSSION ON PAPERS OF DR. CORSCADEN 


AND DR. SCHMITZ 


Dr. CHaRLEs C. Norris, Philadelphia. The 
papers of Dr. Corscaden and Dr. Schmitz con- 
stitute two important contributions to radia- 
tion therapy. Both Dr. Corscaden and Dr. 
Schmitz are to be congratulated upon the ex- 
cellence of their results. The place of irradiation 
in the treatment of benign hemorrhage is now 
well established. This form of treatment is 
satisfactory in a large proportion of cases and 
possesses the additional advantage of not seri- 
ously militating against subsequent operations 
in the extremely small proportion of cases in 
which it is not successful. Its efficiency, safety, 
and the short convalescence following this 
method of treatment, together with its eco- 
nomic advantages, constitute distinct advan- 
tages over operation. That the treatment may 
be abused and employed in improper cases is 
its chief drawback. I am glad to find that both 
Dr. Corscaden and Dr. Schmitz emphasize the 
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importance of accuracy in diagnosis. In the 
John Goodrich Clark Clinic at the Hospital of 
the University of Pennsylvania, and in teach 

ing our students, this point is emphatically 
stressed. For whereas the diagnosis in these 
cases is usually easy for the man experienced 
in pelvic surgery, in any large series of cases 
an occasional one is encountered in which 
doubt upon this point may exist. In really 
doubtful cases I believe operation is generally 
preferable to irradiation. Irradiation, like sur 
gery, is a dangerous weapon in the hands of 
the inexperienced. When indicated, biopsy 
should be employed and routine diagnostic 
curettage should be performed. Twenty per 
cent of our fundal carcinomas were not posi 

tively recognized prior to operation. Of these, 
75 per cent were associated with uterine my 

omas. In other words, pre-existing myomas 
may easily mask the symptoms produced by 
the fundal carcinomas. In young women preg 

nancy may be present. In the latter event, if 
therapeutic irradiation is employed, abortion 
is likely to occur. If abortion does not result 
injury to the fetus is prone to occur. This point 
has been amply proved by the work of Douglas 
P. Murphy. 

Let me reiterate the many times published 
statement of Murphy’s that neither ordinary 
radiation employed for roentgen diagnosis, nor 
even therapeutic preconception irradiation was 
found to be harmful if subsequent pregnancy 
occurs. The hazard comes only when postcon 
ception therapeutic irradiation is performed. 
Here the danger is very definite, but the dif 
ferentiation between preconception and _ post 
conception therapeutic irradiation has_ been 
sharply drawn by Murphy in his valuable 
contributions to this subject. Incidentally, be 
sides animal experimentations, Murphy’s work 
constitutes the most extensive and painstaking 
contribution to the effects of irradiation in re- 
lation to pregnancy of which I have knowledge. 
Preconception therapeutic irradiation usually 
produces sterility. My belief is, and this is 
borne out by the extensive statistical study by 
Murphy, that the egg which has been injured 
by irradiation is incapable of fertilization. 

The line between those cases of benign hem 
orrhage which require operation and_ those 
calling for irradiation is clear cut and well 
defined. Irradiation finds its ideal use in the 
cure of so-called functional uterine hemorrhage 
in women approaching the menopausal age. In 
the decision of whether to advise irradiation or 


operation, we should remember that in opera- 
tion we have a method of treatment which is 
eminently satisfactory in most cases and that 
irradiation is selected in only certain well 
defined cases in which this form of treatment 
is distinctly superior. In properly selected cases 
irradiation is successful in about g5 per cent of 
cases. Most of our failures have occurred in 
that group of cases in which small doses of 
radium have been employed and in which some 
contraindication to the usual radiation dosage 
has existed. In large tumors which are not sub 
mitted to operation because of some contrain- 
dication to 
with 


removal intrauterine irradiation 
should be supplemented with 
roentgen therapy. Supposed myomas which 
develop or continue to grow after the definite 
establishment of the menopause should, I be 
lieve, be treated by operation because of the 
relatively high proportion of sarcoma in this 
group. The Kimbrough has 


brought about this important point. Intra 


radium 


recent work 


uterine irradiation by radium at the time of 


the diagnostic curettage possesses some advan 
tages over roentgen therapy, for by its use 
everything is over at once and no prolonged 
treatment after convalescence from the dilata 
tion and curettage is necessary. kurthermore, 
in case a fundal carcinoma is discovered, the 
intrauterine radium probably tends to prevent 
dissemination of the carcinoma either by way 
of the lumen of the tubes, as suggested by 
Sampson, or even by the lymphatics or blood 
vessels. This I think is a rather important 
point. 

Finally, | would like to stress the importance 
of at least a three year routine follow-up on all 
cases which have been treated by irradiation. 
This is particularly true in women who have 
been treated by irradiation for myoma. 


Dr. Fatt. How often is calcification cf the 
uterus found 
therapy? 


following roentgen or radium 


Dr. W. S. Newcomer, Philadelphia. I read 
a paper some years ago on this subject and the 
only comment was that it would be likely to 
cause a lot of deformed or feebleminded chil- 
dren. I wish to place on record one woman who 
had borne a child with hair lip and cleft palate 
before radiation therapy, who was treated for 
excessive bleeding by the roentgen ray, which 
controlled it nicely and about one year later 
she gave birth to a normal child. 
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Dr. GeorGce FE. Philadelphia. 
Whenever this question of the influence of 
irradiation on subsequent children is brought 
up it reminds me of a patient I treated. A 
young woman came to me on the first anni- 
versary of her wedding day. She had been 
previously operated upon for a fibroid tumor, 
was found to be pregnant so the abdomen was 
closed and she immediately aborted a monster. 
I was called upon to treat this fibroid growth, 
which I did, and without stopping menstrua- 


tion at all for I was told just where the fibroid 


was located. A year later this woman gave 
birth to a normal child and has had three 
since. If | had treated her before her first 


pregnancy I would have had the credit of pro- 
ducing the monster. 


Dr. Davin Y. Kerr, Louisville, Ky. I wish 
to go on record as advocating the small dose of 
radiation in the young patient. Through an 
error in timing the dose in a girl aged seventeen 
she received 47 mg-hr. of radium. She had bled 
for three and a half years and following this 
had complete relief. She is now thirty-two 
years of age and has had a recurrence recently. 
She now has a hypothyroid condition and her 
bleeding was arrested this time by the use of 
thyroid extract in small doses. 

This experience of 47 mg-hr. of intrauterine 
radium occurred fifteen years ago. Since that 
time I have treated approximately 20 cases of 
essential uterine hemorrhage in the young pa- 
tient, none were over twenty-two years of age, 
never using more than 200 mg-hr. as the initial 
application. Only 3 patients have had recur- 
rences requiring a second application. 


Dr. Corscavden (closing). In regard to future 
pregnancy in a woman who has received a par- 
tial dose of radiotherapy, I think Dr. Murphy 
showed us definitely some years ago that the 
disturbances of pregnancy, parturition and in 
the children are about the same with children 
born following irradiation as in any obstetrical 
service. I think the evidence that some of these 
deformities do not appear until the second or 
third generation should be kept in mind while 
we are treating these patients. The whole thing 
is based on the theory of the alteration of the 
germ plasm, and that may act in a recessive 
manner and appear in later generations. 

Another point: I think we should again em- 
phasize the danger of using roentgen therapy 
in the pregnant woman. Investigators often 


give large doses of roentgen therapy to preg- 


o2 


nant women. I| had one case in which thera- 
peutic abortion attempted with the 
roentgen ray. Whatever the dosage was, the 
effect was incomplete and the child lived. The 
uterus was emptied. The child’s cerebral hemi 
spheres were replaced by cysts. 


was 


Dr. Scumirz (closing). As far as the influence 
of irradiation on future pregnancies is con- 
cerned, | think we are all confused about this 
point, due chiefly to the observations made by 
Miller and others on the fruit fly. We should 
remember that the fruit fly is very different 
from the human being. Niirnberger has followed 
rabbits and dogs for fifteen generations and has 
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seen no change. I think it is an important qui 

tion and am glad it was raised. We should tell 
each patient that marital relations should not 
be had for at least six months following irradi 
ation, for by that time the follicles that di 
velop will probably be perfectly normal. Wi 
must not always blame the woman in these 
cases. I would like to know how often genes in 


the male are responsible for these monsters 
We have four perfectly normal children follow 

ing roentgen therapy and two following radium 
therapy. One abortion I think was produced by 
the woman and was not the result of the irra 

diation she had received four or five years be 

fore this pregnancy. 


HAZARDS IN THE USE OF RADIUM IN CANCER* 


By M. 


NI 


VLINICAL reports from the most re- 


A liable sources show definitely that 


those most proficient in the knowledge of 


the biophysical properties of the radio- 
active substances, and experts 1n the use 
of radium are unable entirely to avoid com 
plications and untoward results. 

Notwithstanding this, there are some 
writers who attribute the hazards following 
the application of radium to inaccurate 
dosage or an inadequate technique. Un 
fortunately, this latter impression prevails 
with surgeons, gynecologists and other 
clinicians who are least with 
the biological reactions and practical use 
of radium. 


conversant 


Krom this point of ‘view I have elected 
to discuss this unjustifiable attitude in the 
interest of those who have worked so earn- 
estly in this branch of the medical sciences. 
The very fact that the ablest workers who 
are in constant touch with radiotherapy in 
cancer find it necessary to change their 
technique from time to time indicates that 
they have not as yet achieved such perfec- 
tion that every case of cancer reacts satis 
factorily to the radiant energy, or that 
they are able to prevent complications. 

It is hardly feasible that a malignant 


disease as complex as cancer, made up of 


many variables, can be effectively coordi- 
nated with a physical agent of constant 
wave radium. However 
skillfully the treatment may be managed, 


energy such as 
the results anticipated are governed largely 
by conditions beyond our control and be 
yond the scope of our present knowledge. 
Because of this, biological and clinical re- 
actions vary; therefore every radium work- 
er attempts to employ a technique which 
will attain the most favorable result with 
the minimum amount of injury or damage 
to the tissues. 

kor example, despite the most. skillful 
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technique in the application of radium in 
cases of cancer of the cervix, the best au- 
thorities report complications ranging from 
a simple vaginitis or proctitis, hemorrhages, 
etc., up to a small percentage of fatal 
terminations. While on this subject, let me 
point to a report recently published by 
Dr. George Gray Ward of the Women’s 
Hospital of New York. Of 560 women with 
cancer of the uterus in whom radium was 
per cent experienced mild or 
severe forms of complication. The same 
holds true of cancer of the body of the 
uterus; in these 11 per cent sustained some 
untoward effect. hemorrhage 
occurred in quite a considerable proportion, 
and other writers cite that it happened in 
Io per cent of their cases, besides the ul- 
cerations and fistulae and other complica- 
tions familiar to everybody. In 2 per cent 


used, 


Secondary 


death resulted from the complications in- 
cident to the use of radium. 

The hazards and undesirable phenomena 
are not sufficiently stressed in the tremen- 
dous literature of radium in cancer. There 
seems to be a tendency by most writers to 
ignore or a sort of unexplained hesitancy 
about mentioning or describing these com- 
plications, or else they feel a personal re- 
flection when they do appear. The reports 
of Dr. Ward and a few others concerning 
the complications in cancer of the uterus 
ought to stimulate other writers to elab- 
orate upon these occurrences. 

The most experienced radium workers 
realize the technical difficulties involved 
in a given case of cancer and appreciate 
that what seems to be accepted today as 
a rational technique may become obsolete 
and unwise in the very near future. So, 
too, they are aware that there are a num- 
ber of factors which they cannot control, 
or anticipate conditions of which they have 
no previous knowledge. The frequent com- 
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plications which most workers have en- 
countered are the best evidence that our 
present technique, though markedly ad- 
vanced, is still imperfect, and the biological 
reaction to radiant energy is not precise. 

While almost everyone concedes that 
radium in cancer of the uterus is the treat- 
ment par excellence, it must be remem- 
bered that it may be a most dangerous 
weapon in the hands of the inexperienced. 
Complications, slight or severe, are bound 
to occur even under the supervision of ex- 
perts, but these hazards multiply when in- 
experienced individuals attempt to treat 
cancer with radium, especially if they are 
unfamiliar with the physics of radium, or 
not sufficiently grounded in the clinical or 
biological fundamentals of malignant dis- 
ease. 

In addition to the complications postu- 
lated in uterine cancer, there are unex- 
plained latent effects which occur weeks or 
months later, and depend largely upon 
cumulative action which cannot be cor- 
rectly appraised. For instance, it has not 
yet been satisfactorily explained what 
causes a skin which was adequately irradi- 
ated six or twelve months previously for a 
superficial lesion suddenly to break down, 
atrophy, ulcerate, necrose. From personal 
observations, and no doubt others have 
had similar experience, I have seen that 
one to three months following irradiation 
of a superficial skin lesion, the cutaneous 
tissue took on an inflammatory condition 
which later ended in a thickening of the 
subcutaneous structures and atrophy of 
the deeper tissues. In passing, permit me 
to refer to the telangiectases which appear 
from one-half to three years after an ade- 
quate dose of radium, to say nothing about 
the disagreeable burns and ulcers which 
follow a comparatively small dose of ra- 
dium. 

It is not my purpose to defend or con- 
done carelessness or incompetency in the 
management of a highly specialized tech- 
nique; however, there are numerous in- 
stances where cumulative, latent, radio- 
biological effects should be taken into ac- 
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count for these unforeseen complications. 
In general, an adequate dose of radium 
aims to obtain a localized reaction, yet 
everyone must have encountered general 
intoxication or even collapse due perhaps 
to absorption of cellular elements of the 
irradiated tumors. 

In cases in which a local quiescent, 
chronic infection of the pelvic adnexa exists 
in women with uterine cancer, the appli 
cation of radium in the uterus at times in 
cites this low grade infection to flare up 
and give rise to local peritonitis and sup 
puration. It is not at all unlikely that the 
troublesome general reaction described by 
many writers on the subject of cancer of 
the uterus, as temperature, nausea and 
vomiting, may have as an_ underlying 
cause an exacerbation of a quiescent chron 
ic septic condition within the pelvis, the 
presence of which was not determined or 
discovered at the time of irradiation. 

I do not wish to underrate the value of 
the radioactive substances in the treat 
ment of cancer, because of the complica 
tions and hazards which sometimes follow 
or attend the application of radiant energy; 
all of these are many times offset by its 
beneficial results, particularly in cases 
where every other method of treatment has 
failed. 

Personally I feel, and have pointed out 
on former occasions, that the use of radiant 
energy is only in its infancy, because new 
radioactive substances are being discovered 
which disclose greater potentialities, and 
no doubt greater efficiency in the methods 
of application. Further still, we are ap 
proaching an era where selective radiation 
represents the ideal technique. While 
touching upon this point permit me to go 
a little further into this particular subject, 
at the risk of repeating myself. From ex 
perimental studies which we reported a 
few years ago before this Society, and 
which have since been corroborated by 
other investigators, and substantiated by 
clinical observations, it has been shown 
that it is possible by an accurately de 
termined dose of radium to sterilize, so to 


speak, the cancer cell itself without de- 
stroying the normal surrounding tissue. 
This of course applies only to tumors in 
which the malignant cell is more radio- 
sensitive than the normal cells in which the 
tumor is situated. This selective radiation 
has the advantage that it limits its radia- 
tion effect to the cancer cell and at the 
same time leaves intact the adjacent tis- 
sue. The preservation of the surrounding 
tissue plays a most important part in the 
anticarcinomatous reaction of the organism 
against the the 
growth. 


invasion of malignant 

In contrast to this selective radiation 
effect is the reaction of intensive radiation, 
where the action of the gamma rays of 
radium not alone destroys the cancer cell, 
but also the stroma and adjacent neighbor- 


ing tissue by means of a caustic effect. This 
destructive process sacrifices the anti- 
carcinomatous protective reaction upon 


which depends the success or failure of the 
therapeutic use of radium. 

From this brief outline of the selective 
and caustic action of radium, it becomes 
increasingly evident how difficult it is to 
select the proper and accurate method of 
irradiation in a given case of cancer, the 
application of which requires skill and ac- 
curacy equal to thatofa surgical pre cedure. 
To quote Meigs in his latest book, “It 
must be remembered that the use of radium 
seems notoriously simple to 
know nothing about it, 


those who 
but 1s extremely 
complicated to those who know a great 
deal.”’ It is therefore regrettable that com- 
mercial radium laboratories take it upon 
themselves to determine the dosage in a 
case of cancer and to supply the radium to 

an inexperienced clinician, when they have 
"no intimate knowledge of the patient with 
the cancer, nor of his general physical or 
organic condition. 

A little reflection will convince everyone 
that constitutional factors and organic 
dysfunctions offer strong opposition to the 
application of radium. For example, ca- 
chexia constitutes a serious objection to any 


form of irradiation, also a blood of 40 per 
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cent of hemoglobin or less with a cell count 
below three million. Uncontrolled diabetes 
and renal insufficiency come within the 
same category; in both of these conditions 
radium is not advisable unless uremic 
symptoms can be cleared up and a high 
non-protein nitrogen 
Chronic 


retention corrected. 
involvement of the 
walls of the bladder in uterine and prostatic 


cystitis or 


malignancies had better be left alone. 
Greatest care must be exercised in the 
vaginal fistulae of uterine cancer and 


radium treatment should be postponed 
until they are closed. The reaction in the 
mucous membrane of the bladder, incident 
to irradiation, may be simply an erythema 
as a primary reaction, though it may con- 
tinue to secondary changes after three to 
four weeks, and finally there may appear 
a tertiary or latent reaction two to three 
years after the application of radium in the 
uterine as well as in the prostatic neo- 
plasms. Nevertheless, in the presence of 
these grave malignant conditions, it may 
become an urgent problem to use radium 
in the full expectation that the complica- 
tion arising therefrom may be very severe. 
Equally important are the cases with ad- 

vanced cancer, in which it is purely a 
question of palliation, and even in these it 
has been our good fortune in a very few 
to obtain a permanent cure. 

The limits of this paper prevent me from 
going more fully into the numerous com- 
plications and even 
been described by 


fatalities which have 
various authors, and 
the ablest and most experienced radium 
specialist highly trained in the physico- 
biological sciences and with a sound work- 
ing knowledge of cancer, appreciates the 
hazards involved in the application of 
radium in the malignant diseases. He real- 
izes that the sensitivity of the irradiated 
tissue, the quality and quantity of the 
energy absorbed, are the determining fac- 
tors in the reaction in the tumor, 
the greater the amount of energy 
the more intense is the 


because 
absorbed, 
radiobiological 


effect upon the nuclear structure of the 
It is this violent disintegration of the 


cell. 
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cellular elements which gives rise to the 
primary reaction. The radiant energy ab- 
sorbed in a very sensitive cell interferes 
greatly with its metabolic function, and 
brings about a great deal of nuclear dam- 
age, and the subsequent cell disintegration 
causes quite an intense reaction. On the 
other hand, in a tissue which absorbs only 
a minimum amount of radiation the reac- 
tion is very slight, and because of this is 
regarded by many workers as being radio 
resistant. 

This so-called radioresistance of a tumor 
concerns another chapter, which 1s beyond 
the scope of this paper. Since the usefulness 
of radium in the treatment of cancer has 


extended into wider fields in the realm of 


medicine, it would be well to emphasize 
that the complications and hazards are in 
close accord with individual biological dif- 
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ferences as well as with accumulative radi 
ation effects. 

In a general survey | have attempted at 
best to point out only the high spots rx 
garding the hazards and the sequels in 
cident to the use of radium. It is therefore 
of greatest importance for the radium 
specialist to grasp the enormous difficulties 
which go hand in hand with efficient plan 
ning, and experience and practice must 
lead him to give greater consideration to 
the very active and hidden forces of the 
organism. The study of the individual case 
before him must guide him to formulate 
a plan by which a particular method is to 
be pursued. Further still, the development 
of an improved technique must essentially 
rest upon a slight practical risk on a small 
scale, before experiments are attempted 
which involve greater hazards. 


A TUMOR CLASSIFICATION FOR DIAGNOSTIC 
RADIOTHERAPY 


By J. 


PHILADEI 


HE diagnostic difficulties besetting the 

oncologic pathologist are generally 
recognized, but the aid he can obtain from 
the radiologist with diagnostic radiother 
apy is not so well appreciated. True it 1s 
that this phase of tumor diagnosis is famil 
iar to both the radiologist and pathologist 
but it has not been sufficiently emphasized 
or SO consistently employed as it should in 
the routine diagnosis of tumors. We owe 
Desjardins! and Paterson? much for trying 
to crystallize this subject, and the following 
charts practically follow their recent pub 
lications. The charts are thought desirable 
only to help focus our attention 
sharply, and to make 


more 
available to us a 
working sheet for everyday usage and thus 
eventually improve this classification with 
more accurate radiological measurements 
and biological observations of the radio 
logical effects. Their use has been found 
helpful in our work at the Skin and Cancer 
Hospital of Philadelphia and possibly this 
might be the experience of others who 
would use them. 

A classification ot cells according to their 
well-established radiosensitivities: 
Most sensitive (1) Lymphoid cells (lympho« 
(2) Polymorphonuclear and eosinophil 

ic | ucocytes. 
3) Epithelial cells: 

(a) Basal epithelium of certain sec 

retory glands (espx of the 


salivary glands) 


(b) Basal epithelium mato 

gonial cells) of the testes and 
follicular epitheliun f the 
ovary. 
Basal epithelium of skin 
mucous membrane and rtain 
organs such as ston I and 
small intestines. 

d) Alveolar epithelium « lungs 
and epithelium of th ducts 

ver) 
Desjardins, A. U. Radiotherapy as method of ide ce 
tain varieties of tumor i. Im. M / » 19g I 
> Paterson, R. Classification of tumours in relatic dic 
sensitivity. Brit. 7. R 9 


LPHIA, 


GERSHON-COHEN, M.D. 


PENNSYLVANIA 


Epithelium of tubules of kid- 
neys 
(4) Endothelial cells of blood vessels, 
pleura and peritoneum. 
(s) Connective 
(6) Muscle cells 
(7) Bone cells 


sensitive (8) Nerve cells 


tissue cells. 


“ast 


\ll tumors are made up of one or another 
of these cellular elements, but since we 
must appraise their sensitivity 17 vivo, a re- 
arrangement of tumors according to their 
relative sensitivity to radiation can be done 
as follows: 

(1) (a) Seminoma testis 
(b) Wilms’ ren 
Parotid 


arising from basal 


al tumor 
tumors part) (those 
epithelium) 
Chorionepithelioma 


Desmoid tumors (abdominal wall) 
Lethal dose less | (c) Thymoma (arising from thymic 
than that of cells) 
skin Lymphosarcoma 


Endothelioma of bone (Ewing) 

Giant cell tumor 
Some other sarcomas 

(d) Hodgkin’s disease 

(e) Rodent ulcer 
lransitional cell carcinoma 

Basal cell carcinoma 


] 
Lymphoepithelioma 


(2) |Epitheliomata 
(a) Most squamous 
cell carcinomata 
and some sensitive enough 
ll to get good re-. 


sults. 


transitional ce 

carcinomas 
basal cell cancer 

lymphoepithelioma 

Lethal dose near (b) Carcinoma of 

that of skin but 


still less than 


mouth tumor bed re 


tongue sistant enough 
other normal cervix to get good re 
tissues of skin sults. 
tumor bed like lip 
muscle and con (c) Carcinoma of 
nective tissue anus complex tumor 
scrotum bed-lethal dose 
penis therefore hard to 
vuls achieve. 
1S! 


pharynx 
bre ast 
b] idd I 


intrum 


\ 

( 
a 


O 


Lethal dose 
greater than 
skin and tissues 
comprising 
tumor bed 


Lethal dose 
greater than 
skin and of 
tumor bed 


tissues 
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metastatic 
lymph nodes 
(d) Carcinoma of | Lethal dose hard to 


esophagus deliver because of 
lungs complex sensitive 
some gastro- tumor bed. 


intestinal 


Adenocarcinomas 


(low sensitivity—uterine successfully 


treated because of high resistance of 


tumor bed; otherwise normal tissues 
have to be sacrificed to destroy this 
type) 


osteogenic sarcomas 
fibrosarcoma 
neurofibrosarcoma 
true teratoma 

parotid tumors (parts) 
thymomas (parts) 


melanoma 
hypernephroma 
chondroma 
lipoma 

fibroma 

fibroids 

keloids 


In group (2), the lethal effect on tumors 1s 
chiefly determined by the radiosensitivity 
of the tumor bed so that many tongue and 
uterine carcinomata can be very success 
fully attacked, while esophageal, breast, 
gastrointestinal and some lung tumors art 
considerably more difficult. 
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THE MARCH OF CHOLECYSTOGRA PHY 


S A rule, when a new test for disordered 

function or disease is presented, it is 
still incomplete technically, and much 
further experience is necessary to learn the 
proper interpretation of its results. In the 
enthusiasm aroused by its advent, im- 
provements in the method and expansion 


of knowledge regarding the significance of 


the responses it elicits come quickly at first. 
Then as efforts at promotion continue, 
new problems arise, resistance to progress 


increases and advance is slowed, either 
actually or apparently. In the case of 
cholecystography, although it was more 


fully developed than most tests at the 
time of introduction, this sequence oc- 
curred with extraordinary rapidity, and 
such was the degree of efficiency attained 
that the procedure was in danger of be- 
coming conventionalized both as to tech- 
nique and interpretation. 

That cholecystography is not yet ready 
for static standardization in either respect, 
but is still an inviting field for practical 
and profitable research, is shown by the 
articles that appeared in the May issue 
of this Journal. Stewart and Illick have 
elaborated Sandstr6m’s method of in- 


creasing and fractionating the oral dose of 


tetraiodophenolphthalein and have added 
the free administration of sugar preceding 
and during the examination, in order to 
make assurance doubly sure that the sig- 
nificance of absence or faintness of the 
shadow of the gallbladder will not be open 
to question. Controversy as to the relative 
merits of oral and intravenous adminis- 
tration has almost ceased since it has been 
shown repeatedly that if certain principles 
are respected the oral method is as reliable 
as the intravenous, and the few examiners 
who have not scrupulously followed these 
principles and are still skeptical of the oral 
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procedure may do well to follow Stewart’s 
recommendation, for he has contributed 
much to the efficiency of this method. The 
diagnostic criteria of deposits of calcium 
carbonate in the gallbladder, as described 
by Kornblum and Hall, should make for 
greater refinement in diagnosis. McNamee’s 
experience with the intrahepatic gallblad 
der, although this anomaly is rare, has cer 
tain practical aspects. Moore furnishes 
additional confirmation of the fact that 
papilloma and other tumors of the gall 
bladder can often be recognized. Boyden’s 
survey of “Phrygian cap’’ deformity of 
the gallbladder is admirable for its thor 
oughness. He shows conclusively that it is 
a congenital anomaly, occurs frequently, 
appears in various degrees and forms, and 
is devoid of clinical significance. 
tribution is especially notable 
there can be little doubt that 
cap” deformity often has miscon 
strued as convincing evidence of pert 
cholecystic adhesions attributable to past 
or present disease of the gallbladder, or has 
been made the basis of a diagnosis of hour 
glass deformity assumed to have clinical 
importance. 

Thus, in a single issue of this Journal, 
are five important papers with 
technical and interpretive features of 
cholecystography, all directed toward en 
hancing the accuracy of cholecystographi 
diagnosis, or, rather toward reducing still 
further the already low incidence of known 
error. The fact that the percentage of errors 
is low has been prov ed by operation and 
pathologic examination in many thousands 
of cases. However, clinicians sometimes 
point out that as only those patients who 
have marked symptoms of cholecystic dis 
ease usually are subjected to operation, the 
ratio of correct, positive, cholecystographic 


This con 

because 
“Phrygian 
been 


dealing 


ig: 


diagnosis is likely to be high, but that if 
all the numerous patients who gave posi 
tive cholecystographic data, but who did 
not hav € definite symptoms, were operated 
on also, the record of cholecystography 
might not be as brilliant as it is. 

It should remembered that chole 
cystography is primarily a test of function 
at the time of examination. Only when 


be 


gallstones, calcific deposits in the walls 
of the gallbladder, tumors, or deformity 
attributable to pericholecystic adhesions 
are demonstrable, 1S cholecystography a 
direct method of diagnosing disease. The 
roentgenologist will admit frankly that he 
cannot determine absolutely whether im 
paired function alone, as shown by ab 
sence or faintness of the shadow, is at 
tributable to conditions unrelated to dis 
ease, to disease of other organs directly or 
reflexly affecting the ability of the gall- 
bladder to receive and concentrate dye, or 
y tract. As for the 
first alternative, the gallbladder evidently 
is not a capricious and temperamental 


to disease of the biliary 


organ, for the cholecystographic response 
is almost invariably normal among normal 
persons. As to the second, it has long been 
suspected that certain diseases, notably 
diabetes and exophthalmic goiter, may 1m 
pair the function of a normal gallbladder, 
but the evidence is not convincing, and, at 
all events, it seems improbable that the 
presence of such diseases is the cause of 
many errors. Hence, until proof to the con 
trary 1s presented, the roentgenologist will 
continue to assume that impaired function 
probably implies the existence of biliary 
disease, whether symptoms of such disease 
are present or not. But, if a fact which 
should be obvious must be stressed, let it 
be noted well that absence or faintness of 
the shadow will determine 


alone not 
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whether the biliary affection is transitory, 
chronic, mild or severe, or whether it 1s 
the probable cause of the patient’s chief 
complaint. Consequently, roentgenologists 
have always maintained that cholecysto- 
graphic data should never be made the 
sole basis of diagnosis or treatment but 
should be correlated with the clinical facts. 

Inexperienced examiners are inclined to 
construe as faint any shadow which is of 
less than average density and this has been 
the cause of mistakes in diagnosis. Again 
and again warning has been given that 
there 1s no standard normal density and 
that unless the shadow is so faint on all 
films that it can be discerned only with 
difficulty, it should be considered normal. 
Absence of a shadow is more easily deter- 
mined, but even here the inspection should 
be reasonably thorough. Evaluation of 
symptoms must be left to the clinician, but 
he will concede that when the cholecysto- 
grams reveal definite impairment of func- 
tion of the gallbladder, absence of symp- 
toms does not preclude the existence of 
biliary disease, for he realizes that “‘silent 
gallstones,” for example, are not at all 
mythical and that often they are disclosed 
only by cholecystography. 

On the whole, it may be asserted confi- 
dently that cholecystography is not losing 
ground but gaining, and that the propor- 
tion of definitely proved errors is smaller 
than that of many other accepted tests. 
Nev ertheless, roentgenologists will con- 
tinue to insist that their data be weighed 
in the light of the clinical facts in every 
instance, for however reliable the chole- 
cystographic indications of biliary disease 
may be, it 1s essential also to determine the 
probable gravity of the affection, and that 
responsibility rests solely on the clinician. 


B. R. KIRKLIN 
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WILLIAM DUANE 
1872-1935 


OUNG PROFESSOR DUANE was a 

member of the faculty of the University 
of Colorado when, in 1898, Mme. Curie an- 
nounced the discovery of radium, and, with 
her husband, made that humble Paris labo- 
ratory a place to which a youthful and en- 
thusiastic physicist inevitably turned his 
steps when a leave of absence made further 


Kuropean study possible. What a satis 
faction it must have been to Duane when 
Pierre Curie asked him if he would care 
to return there to work if the necessary 
financial arrangements could be made! 
They were made, Duane went again to 
Paris, and remained there, in the Curie 
Laboratory, as Radium Research Assist 
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ant, from 1907 to 1913, an experience that 
shaped all his future work. 

Dr. Duane returned to the United States 
to enter the Physics Department at Har- 
vard University. He had already contrib- 
uted to the literature a number of scientific 
papers, and, though he was now teaching, 
and was frequently sought for consultation 
by those who realized the value of his exact 
knowledge of the fundamental physical 
principles underlying the production and 
dosage measurements of radiant energy, 
he continued his researches. The same 
clarity that marked his papers made not- 
able his lectures to the many graduate 
students who passed through his class- 
rooms, and there was always the back- 
ground of intelligent, painstaking physical 
measurements on which his fundamental 
conclusions were based. He had, too, an 
intimate, first-hand knowledge of the bio- 
logical problems involved, and so was 
peculiarly helpful to the medical profes- 
sion, which had to be introduced to the 
new physics, the understanding of which 
was so essential (as it still is) to the thera- 
peutic use of radiations. 

Thus, when, on March 6, 1935, Dr. 
Duane passed away at his home in Devon, 
Pennsylvania, after long disability patient- 
ly borne, there closed a life of true service. 

He was born at Philadelphia, Pennsyl- 
vania, February 17, 1872, the 
Charles Williams and Emma Cushman 
(Lincoln) Duane. His father, a clergyman, 
and a direct 


son of 


descendent of Benjamin 
Franklin, was a graduate of the University 
of Pennsylvania. 

William also was graduated from the 
University of Pennsylvania, with the class 
of 1892. He then entered Harvard Univer- 
sity, as a senior, receiving an A.B. degree 
in 1893. He was Assistant in Physics, 
Harvard University, 1893-1895, and re- 
ceived a Master of Arts degree in 189s. In 
1S8g7 he received the degree of Doctor of 
Philosophy from the University of Berlin, 
and he was appointed Professor of Physics 
at the University of Colorado in 1898. 
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On December 27, 1299, Dr. Duane mar- 
ried Caroline Elise Ravenel, who was tke 
daughter of Samuel Prioleau and Margar- 
etta (Parker) Ravenel. He is survived by 
his widow and their three children, William 
Jr., Charles Prioleau, and Margaretta, now 
Mrs. Margaretta Duane Wood. A third 
son, Arthur Ravenel, died in 1928. 

Dr. Duane held the following positions 
subsequent tO 1913: Assistant Professor of 
Physics, Harvard University, 1913-1917; 
Professor of Biophysics, 1917 1934; Pro- 
fessor of Biophysics Emeritus 1934 until 
his death. He was Research Fellow for the 
Cancer Commission Ig13-1g918, and Re- 
search Fellow in Physics, Cancer Com- 
mission 1918-1928; 1933-1934. He was a 
Member of the Cancer Commission 1928 
1933, and Research Fellow in Physics, 
Collis P. Huntington Memorial Hospital, 
1925-1933. 

His researches covered a wide range, as 
is evidenced by his many papers. 

He was awarded the honorary degree of 
Sc.D. by the University of Colorado in 
1923 and by the University of Pennsyl- 
vania in 1922. He was awarded the City of 
Philadelphia’s John Scott Medal and Prize, 
the Comstock Prize of the National Acad- 
emy of Sciences, and the Leonard Prize of 
the American Roentgen Ray Society. 

Dr. Duane was a member of the National 
Academy of Sciences, the American Associ- 
ation for the Advancement of Science, the 
National Research Council, the American 
Physical Society, the American Philosoph- 
ical Society, The Radiological Society of 
North America, the American Roentgen 
Ray Society, the Association for Cancer 
Research (president in 1923), the Massa- 
chusetts Medical Society, the American 
Academy of Arts and Sciences, Société de 
Physique, Phi Beta Kappa, and many 
others. He was a member of the Somerset 
and Harvard Clubs of Boston, the St. 
Botolph Club, and the Faculty Club of 
Cambridge. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Unirep STaTES OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Atlantic City, N.J 
Sept. 24-27, 1935. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. B. H. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting: Atlantic City, N.J., 1935. 

Secrion on AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J.T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Atlantic City, N.J., June 10-14, 
1935- 

RapioLocicaL Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., 
Syracuse, N.Y. Annual meeting: Detroit, Mich., Dec. 
2-6, 1935. 

RADIOLOGICAL SECTION, BALTIMORE Criry MEDICAL SocIETY 
Secretary, Dr. W.B. Firor, 1100 N. Charles St., Baltimore. 
Meets third Tuesday each month, September to May. 

Section, Los ANGELES County MEDICAL 
Society 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the fourth Wednesday of each month at the California 
Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. H. J. Walton, 104 W. Madison St., Balti- 
more, Md. Annual! meeting, St. Louis, Mo., Nov. 19-22, 
1935. 

BROOKLYN RoENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 FE. 19th St., Brook 
lyn, N.Y. Meets monthly on first Tuesday, October to 
April. 

BuFFALo Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N.Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN SOcIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CINCINNATI RADIOLOGICAL SociETy 
Secretary, Dr. H. G. Reineke, General Hospital, Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND RapIoLocicaL Society 
Secretary, Dr. Otto Glasser, Cleveland Clinic. Meetings 
are held at 6:30 p.m. at the Cleveland Chamber of Com- 
merce Club rooms on the fourth Monday of each month 
from October to April, inclusive. 

Detroit RoentGcen Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 

FLoripa RapioLocicat Society 
Secretary, Dr. F. J. Payton, Miami Beach, Florida. 
Meetings held twice a year, May and November. 

RapDIOLocicaL Society 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, Ill. Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. M 
held the second Sunday in May annually 

MicHIGAN AssocIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. 

MILWAUKEE RoENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil 
waukee, Wis. Meets monthly. Place of meeting designed 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

New RoentcEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RADIOLOGICAL SociETY oF NEw JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid 
year meetings at place designated by the president. 

New York ROENTGEN SOCIETY 
Secretary, Dr. E. F. Merrill, 30 W. soth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

NortuH Caroitna Roentcen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. 
Annual meeting at time and place of State Medical 
Society. Mid-year scientific meeting at place designated 

CENTRAL New York RoenTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra 
cuse, N.Y. Three meetings a year—January, May, and 
November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Calli 
fornia Medical Association 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

RocHEesterR RoEeNnTGEN Ray Society, Rocuester, N.Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa 
tion Building. 

Sr. Lours RoEntGEN Ray Society 
Secretary, Dr. P.C.Schnoebeien, Missouri Bldg., St. Louis, 
Mo. Meets first week of each month. Time and place of 
meetings designated by president. 

SoutH Carouina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 


Medical Arts Bldg. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 


836 


J 
Items for this section solicited promptly after the events to which they refer. 
MEETINGS OF ROENTGEN SOCIETIES* 
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Chattanooga, Tenn. Meets annually at the and 
place of the Tennessee State Medical Associat 

Texas Society 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock. Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

Universiry or MicuicaAn DepartTMENT oF ROENTGEN 
OLOGY STAFF MEETING 


Secretary, Dr C. B. Peirce, 
Arbor, Mich. 

Meets each Monday evening from Septe mber to Jur » at 
7 P.M. at University Hospital. 


Hos} 


niversity 


University or Wisconsin RoENTGEN CLUB 
Secretary, Dr. E. A. Pohle, 12 University Av Mad 
ison, Wis. 
Meets monthly on last Chursday, October April 
Service Memorial Institute, at 4:30 P.M. 

VirGINIA RoENTGEN Ray 
Secretary, Dr. V. W. Archer, University Ho { 
versity, Va. 
Meets annually in October. 

CUBA 

SoclEDAD CUBANA DE RaproLocia Fisrore! 
Secretary, Dr. Francisco Padron, Ent que, \ 64 
Havana, Cuba. Meets monthly in Havana 

British Empirt 

British INstirute oF INCORPORATI WITH 
rHE RONTGEN Sociery 
Meets on the third Thursday of each month, ft No 
vember to June inclusive, at 8:15 p.M., at 32 W °St 
London, W. 1, or as advertised. 

SECTION OF THE ROYAL 
oF Mepicine (ConFinep to MepicaL MEmBE! 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Med ne, 
1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MepicaL ELeEcrric! \ 


rRALASIAN MEpIcAL ConGrRESss 
Secretary, Dr. H. M. Cutler, 
New South Wales. 


RADIOLOGICAL SECTION OF 


139 Macquarie Sydney 


rHE VicrorIAN BRANCH O} 


HE 
British Mepicat AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the wint 

SECTION ON RapIloLocy, CANADIAN MEDICAL ASSOCIATION 


Secretary, Dr. 
Ont. 


H, Rolph, 160 St George 


ronto, 


RADIOLOGICAL Secrion, New ZEALAND Brrtt MEDICA! 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hosnital. Christ 
church. Meets annually. 
CONTINENTAL Evuropt 
Betaian Soctery or RoENTGENOLOGY 
Secretary, Dr. 4. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
SociETE DE ME£pIcALE DE FRANC! 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Sx , Paris 
SocrETE Suisse DE RaproLocie (SCHWEIZERISCHE 


GEN-GESELLSCHAFT) 
Secretary for French 


, Dr. A. Grosjean, La 
Chaux de Fonds. 


language 


Secretary for German language, Dr. Schet Mol 
gasse, Biel. 
Meets annually in different cities. 

SocrETE Francaise ET DE Raprol 
OGIE MEDICALE. 
Meets monthly on fourth 1 uesday, except during months 


of August and September, 12 Rue de Seine. Paris. 


ASSOCIATION OF GERMAN ROENTGENOLOGISTS 
OLOGISTS IN CZECHO-SLOVAKIA 


AND Rapti 


Secretary, Dr. Walter Altschul, German University, 
Prague, 11.¢2. 
DeutscHE ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 


RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, year in Berlin, 

one year in some other German city. Meets in addition 
very Ischaft deutscher Natur- 


iiternating one 


two years with the Gesel 
forscher und Aerzte. 


Permanent secretary, Professor 
Strasse I . Hamburg, Germany. 


Hae nis¢ h, Klopstock- 


SUD- UND WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

NorbD- UND OstpEUTSCHE RONTGENGESELLSCHAFI 
Meets annually in different cities. 

Society or ELectrotocy RoENTGENOLOCY 
Holds two meetings a year Amsterdam, one in the 


Spring, and one in the Fall. 
Societa IratiANA RaproLociA 
Secretary, Profs ssor M. 
Turin. 
SOCIETATEA ROMANA DI 


Ponzio, University of Turin, 


RADIOLOGIE st ELECTROLOGIE 


Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., Bu- 
carest. 
Meets second Monday in every month with the ex 
ception of July and August 

RoENTGEN Ray AssoctaTIon, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St 
Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 


Meets annually. 
LENINGRAD RoENTGEN Ray 
Secretaries, Drs. S. G. Simonson and G. A. ¢ susterin. 
Meets monthly, first Monday at 8 o’clock State Insti- 
tute of Roentgenology and Radiology, 
Moscow RoentceEn Ray Soctert\ 
Secretaries, Drs. L. L. Holst, A. W. Ssamvgin and S. T. 
Konobejev sky. 
Meets monthly on the first Monday at 8 o'clock, the 
lected by the Society. 


Leningrad. 


place of meeting being sele 
Po.isH Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 
Warsaw Section, Pottsy Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 
Meets once a month except in the summertime. 
SCANDINAVIAN ROENTGEN SOCIETIES 
lhe Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Fac h of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except 
Society oF MepicaL 
Meets in Stockholm. 
Society oF MeEpicaL RaproLocy 
Meets in Oslo. 
Society oF MepicaL In DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 
Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 
Society oF MeEpicat Rapro.ocy 1n FINLAND 
Meets in Helsingfors. 
VIENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-Réntgen Institut des allzemeinen Krankenhauses 
Alserstrasse 4. 


in the summertime. 
IN SWEDEN 


IN Norw AY 


ORIEN 
Japan X-Ray Association 
c/o Orthopedic Surgery, 
Meets annually in April. 
KinK1 ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto, 
Japan. Meets bi-monthly on third Sunday. 


Tokyo Imperial University. 
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MISSISSIPPI VALLEY MEDICAL 
SOCIETY 

A new medical organization to be known 
as the Mississippi Valley Medical Society 
was formally organized at Quincy, Illinois, 
on April 8, 1935. The sole purpose of the 
new society is to hold an annual meeting 
each fall devoted to intensive post-grad- 
uate instruction and conducted by the 
leading clinical teachers of the United 
States. The programs will be eminently 
practical and of particular interest to the 
general practitioner. 

The society will especially appeal to 
the physicians of Illinois, Missouri, and 
Iowa, and the annual meetings will be held 
in cities on the Mississippi River in these 
states. The first meeting will be held in 
Quincy during the month of October or 
November and will be a three-day session. 
The society has already been approved by 
the Adams County Medical Society of 
Illinois (Quincy), and the Marion-Ralls 
County Medical Society of Missouri (Han- 
nibal). 

The control of the organization is in the 
hands of a Board of Directors, consisting 
of one director to each 1,000 physicians in 
the states of Illinois, Missouri, and Iowa. 
The officers elected to serve for 1935 are: 
President: Dr. Walter Stevenson, Quincy, 
Illinois; President-Flect: Dr. H. B. Good- 
rich, Hannibal, Missouri; 1st Vice-Presi- 
dent: Dr. H. P. Coleman, Canton, Illinois; 
2nd Vice-President: Dr. FE. A. Cunning- 
ham, I ouisiana, Missouri; 3rd Vice-Presi- 
dent: Dr. Wm. Rankin, Keokuk, Iowa; 
Secretary-Treasurer: Dr. Harold Swan- 
berg, Quincy, Illinois. 

Membership in the society will be open 
to all ethical physicians, it being a pre- 
requisite that all members hold member- 
ship in their respective state medical soci- 
eties. In order to get started quickly, the 
Board of Directors has elected to place 
the membership fee and dues for the first 
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year at only $3.00 and life membership at 
$25.00, provided these are paid before the 
time of the annual meeting. Charter mem 
bership will close July 1, 1935. Members 
will attend the annual meetings without 
payment of a registration fee. 

The Board of Directors is desirous of 
securing one thousand physicians as char 
ter members in order to provide a caliber 
of program at the Quincy meeting that 
has never been equalled in this section of 
the Mississippi Valley. Physicians inter 
ested in the new organization are urged to 
communicate with Harold Swanberg, MM. 
D., Secretary-Treasurer, 211-224 W.C. | 
Bldg., Quincy, Illinois. 


AUSTRIAN ROENTGEN SOCIETY 


The Austrian Roentgen Society (Gesell 
schaft fir Réntgenkunde und _ Strahlen 
forschung) was formed in Vienna on Feb 
ruary 2, 1935, in the presence of repre 
sentatives of all federal states. Thus, in a 
manner similar to the arrangements of 
other countries, a union of the roentgen 
ologists of the Austrian Kederal States was 
brought about for the purpose of scientific 
intercourse, the holding of congresses, as 
well as the necessary representation at in 
ternational meetings. The following officers 
were elected: President: Prof. Kienbdéck, 
Vienna; Managing Vice-President: Staats 
rat Doz. Wieser, Vienna; Vice-Presidents: 
Prof. Gottwald Schwarz, Vienna; Prof. 
Leb, Graz, Doz. Palugyay, Vienna; Secre 
tary: Doz. FE. G. Mayer, Vienna; Assistant 
Secretaries: Doz. Eisler, Vienna, Medrat. 
Kleinschmidt, Linz; Treasurer: Prim, Kris 
er, Vienna. Professor L.. Freund of Vienna, 
a pioneer in roentgen therapy, was elected 
an honorary member. The status of the 
Vienna Roentgen Society (Wiener Gesell 
schaft fiir Réntgenkunde und Strahlenfor 
schung) remains unchanged by the forma 
tion of this new society. 
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A SIMPLE AND EFFICIENT TABLE FOR POST- 
MORTEM CHEST ROENTGENOGRAPHY* 


By W., LYLE ALLRED, M.D., and L. H. GARLAND, M.D. 


SAN FRANCISCO, CALIFORNIA 


of the principal drawbacks to 

post-mortem roentgenographic study 
of chests, and therefore a major factor in 
discouraging attempts to correlate post- 
mortem roentgen and pathological find- 
ings, is the difficulty met with in getting 
the subject into a vertical position. A sim- 
ple table is described herein which makes 
this easy. 

The table top is a rectangular wooden 
frame, 22 X72 inches, with the upper third 
covered by aluminum 1 mm. thick and the 
lower two-thirds by three ply veneer. It 1s 
hung near its middle on two trunnions, th 
suspension being offset so that the tabl- 
top hangs 6 inches below the points of sus 
pension. This keeps the center of gravit, 


kic. 1. Tilting table for post-mortem roentgen ex 


amination; table in horizontal position. The table 
is of the same height as the guerney on which the 
patient is brought to the morgue. The adjustable 
saddle device is lifted off before transferring the 
patient to the table. The legs on the left fold up 
and are retained by a simple catch. The legs on 
the right merely lie against the table in the upright 
position (see Fig. 2). Note the cassette holder lying 
against the rear wall on the right. 


* From the X-Ray Department of San Franc 
of Medicine, San Francisco, California 


isco Hospital 


of the average-sized human body slightly 
below the level of the suspension, and thus, 
when the table is loaded, it is not only easy 
to raise the cadaver into a vertical position, 


ic. 2. Tilting table for post-mortem roentgen ex- 
amination; table upright. Note the cassette holder 
which has been hung on two metal arms inserted 
into slots at the head end of the table. Note 
aluminum cover over upper third of table (tra- 
versed by roentgen rays in making vertical chest 
exposures). 


but the loaded table is in unstable equilib- 
rium, tending always to return to hori- 
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Kic. 3. Tilting table for post-mortem roentgen ex- 
mination; patient in vertical position. Note that he 
is supported by the adjustable wooden ‘“‘saddle’”’ 
under the perineum, and by simple straps under 
the arm-pits and the chin. These straps are firmly 
secured by rivets to the upper end of the table. 
The white object below the left foot is merely the 
morgue identification label. The cassette has been 
removed from the cassette holder to illustrate the 
straps, etc. 


zontal and never to pitch forward, even 
when the cadaver is upright (see Figs. 1 
and 2). 

At the head end are two legs so hinged 
that they always hang vertically, and 
never permit the head to drop below the 
horizontal level. At the foot is a single leg 
which is drawn up and held by a catch 
when the table is to be swung to upright 
position. The table is held upright by a 
catch at ¢ (Fig. 2) which automatically 
locks the table in this position. It is re- 
leased by foot pressure when the table is 
to be returned to horizontal. 

All of the wooden parts are heavily 


W. Lyle Allred and L. H. Garland June, 


coated with white enamel which permits 
frequent cleansing. 

The cadaver is laid face up on the hori 
zontal table with the shoulders at a pre 
determined level. A strap (igs. 1 and 3) 
is buckled under each arm pit, and one 
under the chin. A demountable ‘“‘saddle,”’ 
shown in detail in Figure 4, is put in place 
through two holes in the table top, and 
fixed by a pin. The saddle is then adjusted 
by the sliding notched piece, till it makes 
firm pressure under the symphysis pubis. 
This saddle supports the greater part of 
the weight when the cadaver is upright. 
The table is then swung to upright posi 
tion. Two metal arms (Fig. 2) support a 
rectangular frame, into which a 14” X17" 
cassette can be slipped, and the exposure 
is then made from a tube stand 6 ft. be 
hind the “standing” cadaver, through the 
aluminum table top. 


Fic. 4. Diagram showing the construction of the ad 
justable wooden “‘saddle.”’ The ratchet is adjusted 
when the patient is in the horizontal position; 
when vertical, the weight of body keeps it secured 
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The advantages of such an arrangement the position of the tube stand is marked 


are: on the floor. 

(1) Ease and rapidity with which post 3) No danger of mutilation of the body. 
mortem chest roentgenograms can be made. The weight is supported chiefly at the pel- 
The entire procedure need take no more _ 
than three or four minutes. 4) Cleanliness. The cadaver is always 

(2) Accuracy of positioning and center- supine or upright, thus minimizing the 


ing. The table is bolted to the floor, and chance of spilling of gastric contents. 
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ROENTGEN AND RADIUM THERAPY 


ENGELsTAD, Rotr Butt. Radiumbehandlung 
von abdominaler Aktinomykose. (Radium 
treatment of abdominal actinomycosis.) 
Strahlentherapie, 1933, 47, 547-550. 

The results of radiotherapy in actinomycosis 
vary considerably, depending on the localiza- 
tion of the disease. In the cervicofacial forms 
the results are very good; in the thoracic and 
pulmonary forms they are poor. The same is 
true of intestinal actinomycosis. A few cases of 
successful treatment with roentgen rays have 
been reported, but apparently radium _ has 
rarely been tried. 

The author reports a case in a young man of 
twenty-two, who came for treatment for an 
intestinal fistula and an infiltration of the wall 
of the abdomen in the ileocecal region. Exam- 
ination showed actinomyces. Radium treat- 
ment was begun at once. A prosthesis contain- 
ing 152 mg. radium was applied at a distance 
of 3 cm. from the skin over the fistula and the 
infiltration. It covered a surface 16X16 cm. in 
size and gave a daily dose of 6 Dominici, filter 
1 mm. platinum. In the course of ten days the 
patient was given a dose of 60 Dominici. There 
was slight erythema of the irradiated part of 
the skin. The infiltration was unchanged. 
Gradually the fistula closed and the infiltra- 


tion disappeared. Six months after the irradia 
tion the patient was completely free of symp 
toms. The author thinks it probable that the 
cure 1s permanent. He believes that the former 
failures in the treatment of this disease were 
due to improper technique. With the contact 
application formerly used or only a very short 
distance between the radium and the skin, the 
irradiation is necessarily inhomogeneous and 
the depth dose small. The total dose must be as 
large as can be borne without injuring the skin 
permanently, that is, it must be a dose that 
causes radioepidermitis, such as is used in the 
treatment of malignant tumors. He thinks it 
probable that better results will be obtained 
with protracted fractional irradiation with hard 
strongly filtered rays by Coutard’s method. 
Audrey G. Morgan. 


Ernst, Georc. Die Hypophysenvorderlappen 
hormontherapie in Kombination mit der 
Strahlenbehandlung hinsichtlich ihrer Wirk 
ung auf das Genitalkarzinom der Frau. (The 
combination of radiotherapy and treatment 
with hormone of the anterior lobe of the 
hypophysis in genital carcinoma in women.) 
Strahlentherapie, 1933, 48, 552-561. 

The author used horpan, which is an extract 
of the anterior lobe of the hypophysis, in the 
treatment of genital carcinoma in association 
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with roentgen irradiation. Horpan contains 
only hormone A which is the follicle hormone, 
unlike prolan which also contains hormone B, 
the luteinizing hormone. The horpan was dis 
solved in 20 per cent grape sugar solution and 
given in individual dosages of not over | 
mouse units and total dosages of not more than 
3,000 mouse units. Unlike Zondek, the author 
found that the hormone therapy had very 
little effect in these cases. He treated 6 cases, 
4 of which are described in detail. He found 
horpan of great value, however, in cases of 
ovarian dysfunction.._.dudrey G. Morgan. 


SCHROEDER, K., and Manicotp, kK. Ist eine 
Abstufung der Strahlendosis zur Erzielung 
der Dauermenolyse erwiinscht und mdéglich? 
(Is graduated dosage possible and desirable 
in bringing about permanent amenorrhea?) 
Strahlentherapie, 1933, 47, 658-662 


There is still a discussion as to whether 
myomata and metropathies should be treated 
by a single ovarian dose or by graduated dos- 
age, and there is no general agreement as to 
what the single ovarian dose should be. The 
authors report their results in two groups of 
cases, in one of which a single ovarian dose of 
320 r was given, and in the other graduated 
dosage. The technical conditions with reference 
to apparatus, filtration, focus-skin distance 
and the size of the fields were the same in the 
two groups. Among the total number of 472 
patients, there were 98.4 per cent cures and 
1.6 per cent failures with graduated dosage, 
and 96.9 per cent cures and 3.1 per cent failures 
with a single ovarian dose. The attainment of 
permanent amenorrhea was considered a cure. 
There were severe symptoms of the menopause 
in only 26 per cent of the cases treated with 
graduated dosage, and in 60 per cent of the 
cases treated with the single ovarian dose. The 
dose required to attain the desired results was 
30 to 40 per cent smaller with graduated dosage 
than with a single dose. The higher the dosage 
the more frequent and more severe the symp- 
toms of the menopause. Another advantage of 
the graduated dosage is that there is consider- 
ably less roentgen sickness in these cases, 
particularly after small Audrey G. 
Morgan. 


doses. 


GAL, Feuix. Die Radiumbehandlung gutarti- 
ger Uterusblutungen. (The radium treat- 
ment of benign hemorrhages of the uterus.) 
Strahlentherapie, 1933, 47, 663 


) 
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Small doses of radium should be used in the 
treatment of benign hemorrhages of the uterus. 
The author generally uses only 20 mg. radium 
in brass tubes 1.5 to 2 mm. thick. Before they 
are introduced the cervix is dilated for four to 
five hours with laminaria tents. The radium 
tube is left in position for twenty-four hours, 
and after its removal the uterus is irrigated. 
In some cases after curettage only 10 mg. were 
used and amenorrhea brought about for several 
months. The treatment never caused any com- 
plications. With these small doses the hemor- 
rhage does not always stop immediately. In § 
cases there was still slight hemorrhage for two 
or three weeks, which was soon followed, how- 
ever, by total amenorrhea. The use of small 
doses is to be recommended in young patients 
because the amenorrhea is not necessarily per- 
manent. If menstruation occurs and is again 
irregular or protracted, another radium treat- 
ment can be given. In older women one applica- 
tion of radium generally 
manent amenorrhea. 


brings about per- 
This treatment is not 
followed by disagreeable symptoms of the 
menopause. This treatment is not as generally 
used as roentgen treatment, probably because 
in the beginning it was used in unsuitable 
cases and too large doses were used, resulting 
in injury or even death. The results of this 
treatment are very satisfactory when it is con- 
fined to uncomplicated metropathies and small 
myomas. Kupferberg recommends the use of 
radium also in cases of severe juvenile hemor- 
rhage. In such cases the radium is only applied 
for a short time so that menstruation will be 
re-established. In the majority of the author’s 
cases of myoma the tumors disappeared after 
the treatment..—_4udrey G. Morgan. 


Puitipp, E. Zur Therapie der Kollumkarzi- 
nome. (Treatment of carcinoma of the cer- 
vix.) Strahlentherapie, 1933, 47, 046-650. 
So much emphasis is placed on radiotherapy 

at roentgen congresses that the importance of 

surgical treatment is apt to be forgotten, but 
the roentgen therapist should know what the 
results of surgical treatment are in order to 
compare them with the results in his own field. 

The author reports the results at the Berlin 

University Gynecological Clinic since 1913 

where they have operated on some of the cases 

and irradiated some, and used the combined 
method for some. 

A table is given showing the results in 312 
cases of carcinoma of the cervix treated from 
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1926 to 1927 when vaginal radical operation 
was being used. Among the 312 cases, gl were 
cured, or 2g per cent; 10g were operated upon, 
and of these 48 were cured, or 44 per cent; 201 
were irradiated, and 43 of these were cured, 
or 21.§ per cent. The operated cases were 
almost all in good condition, while some of 
those that were irradiated were very advanced 
cases. Another table is given showing the 
carcinomas treated from 1g13 to 1g26, when 
the Wertheim radical operation was being used. 
The total number of cases treated was 2,090, 
with an absolute cure of 26.g per cent. Of 
these, 532 were operated upon with 255 cures, 
or 48 per cent; 1,$55 were irradiated with 317 
cures, or Ig.5 per cent. 

These figures show the great value of opera- 
tive treatment. The primary mortality from 
infection in operation has been greatly reduced. 
Virulence tests should be made and cases with 
virulent streptococci should be given pre- 
liminary irradiation. In the radiotherapy of 
carcinoma of the cervix, radium should be used 
rather than roentgen rays. The author’s clinic 
uses moderate doses of 5,000 to 6,000 mg-hr. 
Prolongation of the time gives better results. 
The author’s statistics show that there are 
fewer late recurrences in cases that are operated 
upon than in those treated by radiotherapy. 
Among 256 women operated upon by the 
Wertheim method there were 4.3 per cent re- 
currences after five years, while among 264 
cases that were irradiated there were 6 per cent. 
The number of women restored to complete 
capacity for work was somewhat higher in the 
operated group than in the irradiated group. 

As the result of their experience, the author’s 
clinic has adopted the following rules for treat- 
ment: All operable carcinomas are operated 
upon at once, except in young women under 
thirty years of age, and in cases with positive 
virulence tests. Young women under thirty are 
treated with radium for the purpose of pre- 
serving a functioning vagina, which is not 


always possible on operation. If the effect of 


the irradiation is not good, operation is per- 
formed. Patients with positive virulence tests 
are treated with radium until the bacteria 
become avirulent, which generally requires 
about six weeks. Radium is also used in cases 
in which operation is contraindicated. In- 
operable carcinomata are treated with radium 
and if they become operable are operated upon. 
If they do not become operable they are treated 


Abstracts of Roentgen and Radium Literature 


JuNE, 1935 


a second time with radium, or in some cases 
with roentgen irradiation. Postoperative treat 
ment with roentgen rays is given in all operated 


cases. — Audrey G. Morgan. 


Hanptey, W. Sampson. The treatment of x 
ray carcinoma and x-ray dermatitis. Lavcer, 
Jan. 20, 1934, 7, 120-122. 

The author advocates cutting the main line 
of dissemination at an early stage when the 
hand or fingers are involved by roentgen car 
cinoma, 1.e., the lymphatics, thus confining the 
spread of the lesion to the region of the hand o1 
the forearm. To accomplish this, it is sug 
gested that a radical axillary excision be ac 
companied by removal of the supratrochlear 
gland and the lymphatic trunks connecting 
the two. The subclavicular glands of the axil 
lary group must not be overlooked. Alcoholic 
injection of the intercosto-humeral nerve, if ex 
posed, will avoid postoperative neuralgic pain. 
\ negative report on the removed glands does 
not invalidate the operation, since its object is 
preventive and anticipatory, but, on the con 
trary, assures one that the dissection has been 
done in time. The wearing of a glove soaked in 
staphylococcus antivirus is advised for roent 
gen dermatitis. W. R. Brooksher. 


v. Oerrincen, N. Parotitis und Réntgen 
therapie. (Parotitis and roentgen therapy. 
Strahlentherapte, 1933, JO, 651-654. 

Krom the author treated 
hospital cases of parotitis with roentgen ir 
radiation. Only 4 of these patients were sent to 
the hospital for chronic parotitis, 5 of them had 
suffered injuries of the face in which the parot 
id gland also was affected. All of the others 
were cases of postoperative parotitis. They were 
irradiated with 20 to 2¢ per cent of askineryth 
ema The were very unsatis 
factory. There was no effect in the 4 cases sent 
in for parotitis nor in the 5 traumatic cases, and 
no considerable improvement except in 4 of the 
postoperative cases. In 13 of the cases incision 
was necessary on which the patient’s condition 
improved. Fried reports excellent results from 
roentgen treatment in 24 out of 31 


1926 to 


dose. results 


cases of 


parotitis. The author thinks that the difference 
in his results and those of Fried may be due to 
the difference in the nature of the cases. Fried’s 
cases were ordinary acute inflammation, while 
in the author’s cases fermentative autodiges 
tive changes in the gland parenchyma were the 
most prominent feature. In such cases the 


ordinary doses used for inflammation are not 
effective. The author believes that with a dos 
age of at least 8o per cent of a skin erythema 
dose, good results might be obtained in these 
cases also, but he has not had occasion to try 
this method as it is impossible to make a dif 
ferential diagnosis between cases of ordinary in 
Hammation and those of autodigestive origin. 
He does not believe, however, that the lara r 
doses would do any harm, even in inflammatory 
cases, as he has in recent vears used as much as 
100 per cent of a skin erythema dose in cases 


of actinomycosis..-.dudrey G. Morgan. 


ALTSCHUL, WALTER, and SCHILLER, VIKTOR. 
Behandlung Tuberkulose in 


Treatment. of 


chirurgischer 
lachlandsanatorien. 


Surg 


cal tuberculosis in sanatoria at low. alti 


tudes.) Strahlentherapie, 1933, JO, 645-65 
The authors report the results of 402 Cases Of 
surgical tuberculosis treated at the sanatorium 
in Wlaschim from 1927 to 1g31. The work of 
this sanatorium tis confined to the treatment of 
surgical tuberculosis, the majority of the cases 
being referred after treatment in other hospitals 
or at home. Of these cases, 250 were cl sed, 
240 of them being old cases, and 4 recent cases. 
Of the 146 open cases, 43 were uncomplicated, 
and 103 had mixed infection with fever. 
In the closed Cases the results were 


very 
satisfactory, the treatment 


rarely requiring 
more than a year. In the first stage only medi 
cal and climatic treatment is given, with fresh 
air and rest, calcium, arsenic, codliver o1 


ind 
in suitable cases iodides. The obje ct 1S to de 
toxicate the body and bring about normal 
metabolism before giving any more radical 


treatment. The general condition improves un 


\bstracts of Roentgen and Radium Literature 


S45 


der this treatment but there is no change in the 
local focus until the second stage when inten- 
sive heliotherapy and several series of roent- 
gen irradiations are given. The third stage is 
characterized by rapid disappearance of tuber- 
culous granulation tissue and retrogression of 
infiltrations and enlargements of the bones. In 
the majority of cases complete restoration to 
normal was brought about or only slight func- 
tional disturbance persisted. In cases with ex- 
tensive bone destruction, of course complete 
restoration to normal was impossible. 


cases 


In a few 
cure was accompanied by complete 
ankylosis. 

Of course in the febrile cases treatment re- 
quired a much longer time as closure of the 
fistulas is a very slow process. The general rest 
and fresh air treatment must be protracted in 
these cases. Local roentgen therapy, which is 
of very great value, must be adapted to the in- 
dividual case and the patient must be kept 
under hospital obser\ ation, as, otherw ise, dam- 
age may be done by overdosage applied to 
tuberculous tissues which are very sensitive to 
irradiation. The functional results were much 
better in the cases that were irradiated than the 
ones that were not irradiated. 

On the whole, the results were excellent. 
\bout 6 per cent of the cases were restored to 
complete working capacity and there were only 
about 10 per cent in which no good results were 
obtained. In view of the fact that most of the 
cases were old and far advanced, these results 
are good. It is hoped, however, that they will 
be still better when the new hospital is com- 
pleted that is being built on asite 530m. above 
sea level open toward the south and protected 
trom winds.— Audrey G. Morgan. 
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small, tuberculosis of (abs P25 
IODIDES, factors influencing decomposition of »\ 
roentgen and gamma rays, 22 
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132 


’ 
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dilatation of pelvis and ureter during pregnancy 
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historical and practical consideration of pyelo 
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preoperati e irradiation of cortical renal tumors 
149 
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raphy (abs), 565 
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tuberculosis, roentgen diagnosis, application of 
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tumors, effect of roentgen therapy, 
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tumors, prognosis in 
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DISEASE, Isolated fracture of carpal 
semilunar and (abs), 288 
KLIPPEL-FEIL SYNDROME, some considerations of 
(abs), $66 
KNEE JOINT, study of degenerative changes of 
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menisci of, and clinical significance (abs), 
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KyMOGRAM, roentgen, of normal heart (abs), 122 


KyMoGRAPHY, roentgen, of heart, investigations by 
(abs), 718 


surface, in diagnosis of heart disease (abs), 419 
LARYNX, cancer, anchorage of radium in its treat- 
ment (abs), 731 
carcinoma, radium dosage and technique, 6g0 
normal cartilages, ossification of, mistaken for 
foreign body, 441 
papilloma of (abs), 419 
tumors of, roentgen examination (abs), 119 
I.EAD RUBBER, protective power of (abs), 146 
I_EISHMANIOSIS, radium treatment (abs), 44 
ILEpROSY, radium treatment (abs), 44 
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therapy (abs), 574 


cured by radio- 
Lesions, benign, of eye, ear, nose and throat, 801 
benign, of uterus, results of radium therapy in,810 
l.EUCEMIA, acute, with primary symptoms in rectum 
(abs), 56g 
changes seen after hepatosplenography in (abs), 
126 
myeloid, treated with 4 gram radium bomb 
(al 3:73 
LeucocyTES, human cultures, effect of thorium X 
on, and comparison between it and action 
of benzol (abs), 
LiplopoL, anatomy of chronic bronchitis and bron- 
chial asthma shown by 


(abs), 122 
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investigation of anatomy of asthma by (abs), 
2607 
LiquipoGRAPHyY in the human (abs), 264 
of focus of cerebral softening by colloidal 
thorium (abs), 578 
Lirniasis of gallbladder and kidney as associated 
syndrome in right abdomen (abs), 425 
Liver, difficult diagnosis of calcifications of (abs), 
424 
roentgen demonstration with thorotrast (abs), 
424 
visualization of, and spleen as diagnostic aid in 
abdominal complications (abs), 428 
LocALIzATION of intraocular foreign bodies, new 
method (abs), 263 
IL.UMBOSACRAL articulation, technique for roentgen 
examination of, $11 
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Lune, capillary line in right field of (abs), 271 
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roentgen study of pulmonary ventilation, 179 
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tuberculous, following thoracoplasty from the 
roentgenographic standpoint, 191 
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Lunas, azygos lobe, tuberculosis of (abs), 423 
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gen diagnosis (abs), 718 
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inflammatory diseases (abs), 42 
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unusual cases of calcification of (abs), 569 

LyMPHOGRANULOMA of lung with cavity formation 
(abs), 423 

L.yMPHOMATOSIS of mice, experimental studies (abs 
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MaGNesium, metallic, resorbable, in bone surgery 
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metallic, tolerance of osseous tissues toward 
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MALAcIA, post-traumatic, of bones of wrist (abs), 435 
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Mammary gland: See Breast 
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MasrTo1p, improved stereoscopic examination of, em 
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MEASLES, roentgen study of chests of children dur 
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MEASUREMENTS, ionization, of roentgen-ray output 
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ferent focal distances (abs), 147 
of irradiation on roentgen workers (abs), 147 
Mepia, pyelographic, historical and practical con 
sideration, 165 
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gen study (abs), 263 
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Menopause, curative radiotherapy of hypoph 
for functional disorders of (abs), 572 
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Moutn, cancer, radiation treatment (abs), 
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struction due to amyloid infiltration. of 
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NASOPHARYNX, fibromas of, radium therapy 
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roentgen findings in malignant tumors of (a 
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Neck, carcinoma, rapidly growing, arising in para 
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NEURALGIA, physical methods in treatment 
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toneum in (abs), 125 
paralysis of diaphragm in (abs), 118 
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Nose, benign lesions of, 801 
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on (abs), S85 
“calcification” 


OssiFICATION (so-called 


of mor 
laryngeal cartilages mistaken for fore 
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OssiFICATIONS, traumatic, para-articular (abs 

OsTEITIS FIBROSA, generalized, case of parathy1 
tumor associated with (abs), 25 
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nosis and treatment (abs), 281 
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simulating true osteogenic sarcoma (abs 
435 
OsTEOPHYTES, post-traumatic, is it possible to dit 
ferentiate them from static osteophytes 
(abs), 568 
OsTEOPOIKILOSIS (abs), 134 
OsTEOPSATHYROSIS, case of (abs), 
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Ovary, carcinoma, roentgen therapy 
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OxyYCEPHALY, report of two cases, 516 
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tumor of, case (abs), 281 
PAROTID GLAND, treatment of chronic infection of, 803 
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roentgen therapy of (abs), 844 
PATELLA, osteochondritis of (abs), 436 
roentgen study of, under normal and patho 
logical conditions (abs), 568 
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(abs), 425 
cancerous characters of gastric niches (abs), 429 
extra-bulbar or duodenal (abs), 426 
multiple, diagnosis abs), 124 
of duodenum, roentgen diagnosis in childhood 
(abs), 276 
roentgen diagnosis of prepyloric (abs), 429 
roentgen evidence of healing in (abs), 12° 
PERIARTERITIS NODOSA of pulmonary vessels as seen 
In roentgenogram of lungs (abs), 71 
PERIBRONCHITIS, roentgen images of, and morpho 
logical characteristics (abs 
PERICHOLECYSTITIS, roentgen study of malforma 
tions from (abs), 424 
PETROUS APEX, pneumatic, suppuration in, 76 
PHALANGES, missing in hands and feet, and sym 
metrical shortness of fingers (abs), 289 
PHARYNX, cancer, radiation treatment (abs), 573 
carcinoma, radium dosage and technique, 6g 
diverticula of (abs), ° 1g 
PHOSPHORUS, studies on 
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in cholecystography, 

Picrures, application of roentgenography to (abs 
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PITUITARY GI AND, association of tumor or, and 
peptic ulcer (abs), 425 

tumors, roentgen treatment, 214 
PLACENTOGRAPHY, its clinical possibilities (abs), 584 
Planaria dorotocephala, biological effects of roent 
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PNEUMONIA, displacement of viscera in (abs), 716 
fusospirochetal, 451 
PNEUMOPHATHIES, acute, roentgen study (abs), 273 
PNEUMOPERITONEUM, direct and indirect, incidental 
to artificial pneumothorax (abs), 273 
PNEUMOTHORAX, artificial, direct and indirect pneu- 
moperitoneum incidental to (abs), 273 
hydatid (abs), 116 
roentgen appearance of sequels of (abs), 121 
PoLycyTHEMIA in childhood (abs), 291 
PostT-GRADUATE CONGRESS, §§3 
PorteR-BuUCKY DIAPHRAGM, improved stereoscopic 
examination of mastoid process with, 557 
Porr’s DISEASE, narrowing of intervertebral disc in 
beginning stage of (abs), 29 
PREGNANCY, dilatation of kidney pelvis and ureter 
during (abs), 131 
early diagnosis with roentgen rays (abs), 431 
effect of, on urinary tract (abs), 131 
physiology and pathology of bile passages in, 
during delivery and in puerperium (abs),428 


PRESPONDYLOLISTHESIS, roentgen appearance and 


clinical significance (abs), 136 
PROSTATE GLAND, carcinoma, deep roentgen therapy 
of, 8 
roentgen diagnosis of enlargement of (abs), 432 
roentgen-ray aids in disease of (abs), 564 
PROTECTION against radiation in teleradium treat- 
ment (abs), 144 
methods of, against dangers of roentgenoscopy, 
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390, 797 
ROTECTIVE POWER Of lead rubber (abs), 146 


PULMONARY demonstration of 


VESSELS, roentgen 
(abs), 147 
PURPURA HEMORRHAGICA, pulmonary shadows in 
(abs), 717 
PyELOGRAMS, historical and practical consideration 
of media for, 166 
neglected source of error in interpretation of 
(abs), 278 
serial, consideration of ureter in (abs), 432 
PyELOGRAPHY: See also Urography 


ascending, hydromechanical phenomena in 
(abs), $64 
ascending, kidney stone demonstrated by (abs), 
$65 
descending, mechanism and curve of elimina- 
tion of contrast media used in (abs), 565 
intravenous (abs), 721 
PyLorus, congenital stenosis of, roentgen study in 
infants (abs), 429 


RADIATION, measurements of, on roentgen workers 
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pseudo-tumor in (abs), $7 
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Rapro.ocist, and the hospital, 237 
future training of (E), 242 
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protection, delivering a homogeneous field 
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conservative surgical measures facilitating im- 
plantation of (abs), 143 
dosimetry, Drosophila eggs in, 317 
element, small platinum needle designed for 
use of various strengths of, interstitially, 
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application, 414 
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therapy, interstitial, physical factors in, 306 
therapy, intracavity, physical factors in, 302 
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ROENTGEN irradiation, effect of, on decreased bac- 
tericidal power of rabbits immunized to 
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high frequency (abs), 588 
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ROENTGENOGRAPHY, applications of, to pictures 
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SCLERODERMA, roentgen examination of skeleton of 
patients with (abs), 433 
SELLA TURCICA, roentgen diagnosis of tumors 
region of, 733 
SIALOGRAPHY in chronic parotitis (abs), 114 
SILICOSIS, and its relation to tuberculosis (abs), 42 
clinical aspects of simple, and silicosis with 
tuberculosis (abs), 421 
in gold miners and coal miners (abs), 42 
prevalence of, in general population and its ef 
fects upon incidence of tuberculosis (abs 
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problem of (abs), 272 
roentgen aspects of simple, and silicosis with 
tuberculosis (abs), 42! 
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study of, 41 
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roentgen examination of, in patients with 
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cancer of (abs), 7230 
cancer, problems in radium therapy (abs), 
cancer, radiation therapy (abs), 14 
carcinoma, radium dosage and technique, 682 
squamous cell carcinoma of (abs), 73 
SKULLS, fractured, diagnosis and treatment 
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SOUTHWESTERN SurGIcAL Conaress, Sixth Annual 
Assembly, 99 


abs 


SPHENOID, small wing, meningiomas of, roentgen 
study (abs), 263 
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drome of compression of (abs), 28 
Spine, blood supply of (abs), 567 
certain aspects of roentgenology of, from ortho 
pedic viewpoint, 491 
direction of axis of (abs), 567 
effect of deformities of, on the heart (abs), 
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osteochondrosis of (abs), 725 
SprINes, scoliotic, geometrical analysis (abs), 437 
SPIROCHETOSIS, bronchial, 
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roentgen appearance 


SPLEEN, roentgen demonstration with thorotrast 
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visualization of, and liver, as diagnostic aid 
abdominal complications (abs), 428 
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STEATORRHOEA, Idiopathic, of adults (abs 
STIERLIN’S PHENOMENON, study of, by 
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STOMACH, and duodenum, roentgen determination of 
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operation on, 406 
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cancer, surgical and radiation treatment (abs 


cardia, visible roentgenologically (abs), 116 
coincident scirrhous lesions of, and colon, 206 
protective power of barium-filled, 88 
roentgenologic and histologic studies of poly 
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SUBARACHNOID spinal spaces and lymphatic spaces 
of nerves, routes of communication between 
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disease by irradiation of (abs), 44 
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and old injuries to, 486 
SYPHILIS, congenital, bone changes in (abs), 56 
TECHNIQUE, standardized, in roentgen examination 
of respiratory tract (abs), 144 
TELERADIUM THERAPY, physical factors in, 29f 
protection against radiation in (abs), 144 
TESTICLE, tumors of (abs), 721 
tumors of, radiotherapy of, and survival of pa 
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Terany, chronic idiopathic adult, roentgen study of 
gastrointestinal tract in, 64° 
THoRAcopPLASTY, tuberculous lung following, from 
roentgenographic standpoint, Ig! 
THoriuM x, effect of, on human leucocyte cultures, 
and a comparison between it and action of 
benzol (abs), 588 
THororRastT, encephalographic tests with, by sub 
occipital injection (abs), 264 
encephalomyelography with (abs), 145 
roentgen demonstration of liver and spleer 
(abs), 424 
used in hepatosplenography (abs), 12 
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TuHroat, benign lesions of, 801 

THYROID GLAND, lateral aberrant (abs), 716 
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Tisst ES, mineral content of, effect of roentgen ir 
radiation on (abs), 586 

Tor, great, surgery of sesamoid bones of (abs), 287 
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‘TRAPEZIUM, two cases of fracture of (abs), 28g 
TUBERCULOSIS, clinical aspects of silicosis with (abs), 
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effect of silicosis upon incidence of abs), 420 
heart and (abs), 266 
interpretation of roentgenograms of chests of 
children with (abs, 268 
intestinal, differential diagnosis (abs), 427 
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Tumor, hopeless cases of, effect of artificial fever on, 


of parathyroid, associated with generalized 
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osteitis fibrosa 
of parathyroid, case of (abs), 281 
of parathyroid, case of, associated with fibro- 
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Tumors, bone, general practice problem (abs), 283 
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methods, 744 

classification of, for diagnostic radiotherapy, 829 
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TypHoip BACILLI, decreased bactericidal power of 
rabbits immunized to, and effect on it of 
roentgen irradiation (abs), 146 


ULTRAVIOLET RADIATION, considerations relative to 
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primary carcinoma of (abs), 564 
trauma of (abs), 432 
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RINARY TRACT, effect of pregnancy on (abs), 131 
pain of lumbosciatic type and changes in (abs), 
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roentgen examination of, by descending or ex 
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excretion, by means of intravenous and oral 
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excretion, roentgen examination of urinary tract 
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carcinoma, dosage and technique in radium 

treatment, § 

cavity of, roentgen demonstration of fine struc 
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cervix, cancer, experience with radiation ther 
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Wrist, post-traumatic malacia of bones of (abs 


XANTHOMATOSIS (abs), 2184 


June, 19 
Ges: 


AUTHOR INDEX TO VOLUME 33 


\beshouse, B. S., 165 
Adam, A., 727 

Adson, Alfred W., 133 
Agati, Dino, 435 
Akerlund, A., 123 
\lajouanine, Th., 434 
Albright, Fuller, 278 


Allen, Samuel S., Jr., 766 


Allison, Samuel K., 4 
Allred, W. Lyle, 83g 
Almeida Lima, 578 

Altschul, Walter, 845 
Anderson, H. Ford, 54 


Angelo, Lorenzi, 146, S84 


Angle, Lewis W.., 43 


Anspach, William F., 716 


Anzilotti, Alberto, 128 
Asher, Dorothy E., 583 
Asherson, N an 
Assmann, Herbert, 554 
\ubourg, 105 


Babaiantz, L., 566 
Baird, P. C., 278 


Baensch, W., 569 


Bagnaresi, Giacomo, 423 


Baker, S. L., 281 


Ballenger, kdgar G., 564 


Bancroft, Paul 14 
Banyai, Andrew L., 273 
Barnes, Harry L., 268 
Barnett, Louis, 116 
Baroni, B., 564, 565 
Barsony, Theodor, 116, 


Baumann, Theophil, 419 


Bayer, - 729 
Beaudet, E. A., 636 
Belli, Mario, 267 
Bellot, A., 438 
Benassi, Enrico, 133 
Bengt, Lilja, 278 
Benner, Sven, 147 
Bermond, Marco, 275 
Bezancon, Fernand, 273 
Bidoli, Amilio, 271 
Bignami, Giuseppe, 124 
Bioglio, Mario, 44 
Bistolfi, Stefano, 137 
Bliss, J. Herbert, 806 
Black, Louisa 42° 
Bloch, Giorigio, 147 
Bloomberg, Esther, 279 
Bothe, Albert §2y 
Bouet, Ole, 28g 

Bowing, Harry H., so, & 
Bowman, James E.., 118 
Boyd, G. I., 288 


Boyden, Edward A., 58 


Brailstord, James F., 291 
Bronson, Margaret L., 268 
Brown, M. E., 263 
Brown, Percy, 245 

Brown, Samuel, 45 
Brumfiel, Daniel M.., 266 
Brunet, R., 44 


Buisson, Mario, 124, 132 
Bunker, John W. M., 25 
Burman, Michael S., 137 
Busch, K. F. B., 142 
Butler, R. Weeden, 277 


Butler, W. W.S., Jr., 564 


‘ade, Stanford, 573 

‘amp, John D., 133 
‘ampbell, Meredith F., 13 
‘amplani, M., 14 
vannavo, L., 12 

‘apua, Antonio, 145 
‘ardillo, Furio, 114 
‘arlisle, George 


10% 


ase, James 
astronovo, S64 


astrovincl, Frederick, 136 


thaoul, H., 72° 
‘havany, J.-A., 44 

‘herry, Homer H., 774 
‘hristopherson, J. B., 122 
‘illey, Earl I. L., 88, 39 
‘lark, Daniel M., 125 
‘lerf, Louis H., 657 
‘obb, Clement, 203 
‘oblentz, W. W., 793 
‘ohen, Henry, 28 


Max, 56 
Cola, G., 120, 439 


‘ohn, 


Colalé, Gaetano, 425 
Cole, H. N., 682 
Collins, Creston, 396 
Collins, C. 
Colombo, I: ttore, 12$§ 
Compton, Arthur H., 4 


( 
C 
C 
C 
C 
C 
C 
C 
C 
C 
Chamberlain, W. Edward, 441 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 


Comroe, Bernard I., 425, 64° 


. Conta, G., 717 


\ 

Conte, E., 580, 717 
Coolidge, William 835 
Cope, Oliver, 279 
Corscaden, J ames 
Costa, §00, 717 
Cottenot, Paul, 40d 
Cournand, Andre, 273 
Cowles, A. 403 
Cramarossa, Vito, 431 
Crawford, Rena, 285 
Cummins, S. Lyle, 42 
Cutler, Max, 69 


Dall’Acqua, Virgilio, 12 
Danicico, I., 563 


Dauphinee, J. A., 2% 
David, Marcel, 26 
David, Vernon C., 72 
Davidoff, Leo M.. 6 
Davis, \ 139g 


Day, K. M.., 


D’Emido, Angelo S. 


5 


de Vel, Leon, 125 
Decker, 349 
Degrais, 430 
Dejardin, Léo, 264 
Delherm, 44 

Didiée, 3 425 
Diogo Furtado, 
Doctor, Remus I., 419 
Dodd, 
Dorrance, 


Driver, J. R., 682 


Harold, 13% 


Ducuing, J., 576 
Dufault, Paul, 781 
Dunham, Ethel C., 269 
Dunhill, T. P., 281 
Dyes, Otto, 

1), ke, Cornelius G.. 
Dyson, John M., 123 


rf) 


“deiken, Joseph, 71 
‘gas Moniz, 


418, 578 
‘hrenburg, G. E., 423 
‘Ider, Omar F., 564 
‘Idridge, Watson W., 516 
liason, E. L., 722 

lot, Martha M., 284 
llerbrock, do, 32 
llinger, E., 718 

‘lliot, George R., 435 
‘Imshe, R. C., 281 
‘Isberg, Charles A., 736 
‘ngelstad, Rolf B.. 042 
“rnst, Georg, 042 
“spaillat, A., 265, 712 
vans, William A., 348 
vans, William A., Jr., 142 


‘airbank, H. A. 
‘ales, Louis 6 36 
Fall, 823 

easter, J, 10g 


29 


Keci, Lorenzo, 14 

Feldman, Maurice, 275 
Ferguson, Albert B., 287 
Field, Henry, Jr., 451 

Firor, Whitmer B., 71 
Fischer-Wasels, Bernh., 
Kleischner, Felix, 718 
Fontaine, René, 581 


Vi ( 


Forster, W. G., 138 
Frank, A., 57 

Fraser, F. R., 281 

Kray, Walter W., 179 
Kreid, J. R., 319, 806 
Freund, E., 282 

Fricke, Robert E., 50, 670, 676 
Friedman, J., 36 

Frieh, Ph., 581 

Frisch, Ernst, 566 
Kuccl, Nicola, 
kuhs, Herbert, 73 
Kulmer, Charles C., 176 
Furth, J., 148 


Gal, Felix, 843 
Gallagher, H. F., 117 
Gander, G., 419 
Gantenberg, R., 732 
Garcia-Calderon, J., 
Gardner, Leroy U., 420 
Gardner, W. James, | 
Garland, L. H., 839 

Gauss, Harry, 427 
Gauthier-Villars, Paulette, 426 
Gellman, Moses, 436 
Gendreau, J. E., 338 

Gerber, Isaac, 805 
Gershon-Cohen, J., 829 
Geyman, Milton J., 125 
Giordano, Michele, 124, 132 
Glasser, Otto, 293 

Godlewski, G., 58 

Golden, Ross, 243 

Goldstein, A. E., 165 
Goldstein, Morris, 27 


265 


Gordon-Taylor, G., 281 
Gouverneur, 132 
Greene, Jesse J., 114 
Grier, G. W., 237 
Griffith, Harry D., 147 
Guarini, Carlo, 126, 433 
Guilhem, P., 576 
Giintz, EKdward, 725 
Guthmann, Heinrich, 431 
Gutmann, René A., 429 
Gutzeit, Kurt, 43 


Haas, Hans, 142 

Hadley, Lee A., 20g 
Halbertsma, T., 291 

Hall, Wendell C., 611 
Hamby, Wallace B., 1 
Hamilton, Bengt, 28 
Hamman, Louis, 719 
Handley, W. Sampson, 844 
Harding, H. E., 288 
Harrah, Frank W., 564 
Harrington, Stuart W., 34 
Harris, C. F., 281 


Author Index 


Harris, Robert S., 2 
Hay, Percy D., Jr., 252 
Healy, William P., 576 
Heaney, N.S., 131 
Held, A,, 429 

Hellner, Hans, S6g 
Henry, Lucas S., 486 
Herrmann, S. F., 
Hicken, N. Fred, 279 
Hicks, G. S., 275 
Higgins, C. C., 279 
Hildebrandt, Alwin, 725 
Hinman, Frank, 721 
Hirsh, Joseph E., 428 
Hitzrot, Lewis H., 276 


Hodges, 744 
Hodges, Fred M., 466 
Hodges, Paul C., 1 
Holmes, George W., 35% 
Holthusen, H., 728 
Hoon, Merle 479 
Howes, W. E., 806 
Huber, Frank, 41 
Huet, J.-A., 572 
Hughes, B. A., 694 
Hutter, Karl, 563 
Hyams, Joseph A., 132 


Ilick, H. Karl, 624 
Ingber, Edmondo, 115 
Inge, George A. L., 28 
lob, Vivian, 138 


Jackson, Chevalier, 245, 449 
Jackson, Chevalier J., 248 
Jackson, Deborah A., 583 
Jackson, Edith B., 284 
Jackson, Henry, Jr., 729 
Jacobovici, J., 418 
Jacquelin, André, 273 
Jaeger, W., 567 

Jeter, Hugh, 134 

Jianu, S., 418 

Joachim, Henry, 565 
Jonsson, Gunnar, 118 
Johnson, Vincent C., 744 
Johnston, Zoe A., 804 
Jona, Giuseppe, 12 

Jones, Laurence, 504 
Jones, Oswald R., 273 
Jouret, Joseph, 263 
Jovin, $73 

Jung, Tu-shan, 194 


Kapo, Peter J., 359 
Keith, David Y., 823 
Kelly, R. E., 28c 


86 


Kenney, Mary J., 3! 


Kenyon, H. R., 132 


Keynes, Geoffrey, 281 


Jus 
v. Khreninger Guggenberger 
Josef, 731 
Kienbock, Robert, 725 
King, Robert W., 433 
Kirklin, B. R., 88, 390, 468, 4 
633, 787, 833 


Klaften, s69 

Klein, Herbert M., 286 
Kleinberg, Samuel, 136, 285 
Kohn, Jerome L., 115 
Koiransky, Henry, 115 
Koppenstein, Ernst, 116 
Kornblum, Karl, 611, 752 
Korol, Ephraim, 77 
Kramer, S. E 
Kretschmer, Herman L., 131 
Kiipferle, L., 

Kugel, M. A., 116 
Kuhlmann, 43 

Kux, E., 72 


waborde, Simone, 408, 43 
vacchia, Paul, 715 

ambranzi, M., 274, 584 
anza, A. J., 42 

<aquerricre, S68 

auritsen, Charles C., 235 
auritzen, Kjell, 143 

ville, C., 105 

awlah, John W., 1 

awton, Stanley 716 

Le Go, 10§ 

Leddy, Kugene T., 88, 3g0, 78 
Ledoux-Lebard, R., 265 

Lee, Harry P., 131 

Lehman, Robert D., 273 
Lenarduzzi, Guerrino, 124 
Lenk, Robert, 42 
Lenz, Maurice, 319 
Leopold, Jerome 
Leriche, René, 


, 135 
Lesauce, J., 58 

Levin, Isaac, sg 

Levin, Samuel J., 139 
Levyn, Lester, 633 
Lewis, Raymond W., 49! 
Lichtenberg, H. H., 117 
Lippens, Adrien, 264 
Lipschutz, Emanuel W., 274 
Lister, W. A., 291 
Livermore, G. D., 432 
Livingston, 5. K., 381 
Livingston, W. K., 408 
Lovisatti, Nicola, 145 


McClendon, S. J., 127 
McDonald, Harold P., 564 
McGehee, Chas. L., 134 
Mc Master, Paul 433 
McNamee, E. P., 603 


Vol 


Mallet, Lucien, ¢ 
Manges, Willis F.. 6s 
Manigold, K., 843 
Martin, D. L., 275 
Martin, Haves 14 
Martinotti, Giuseppe 
Masherpa, FKermo, 126 
Mauric, G., 434 
Maver, Willard D., 
Meigs, Joe Vincent, 71 
Melazzi, Teofilo B., 271 
Meller, O., 204, 
Mengert, William F., 
Mensor, Merrill 
Merritt, Katharine kK 
Meserve, F. G., 386 


Miller, Leo F., 383 
Miller, Louis J., 383 


Milani, Eugenio, 12% 


Miller, William Snow, 26% 


Mittermaier, Richard, 
Mondor, 420, 43 


Montanari, Arrigo, 11¢ 


Montgomery, Albert H., 282 


Moore, Claude, 630, 
Moore, Robert M.. 14 
Moore, Sherwood, 194 
Moore, 432 
Morel Kahn, 440, $55 
Morland, Andrew, 716 
Morton, B. 


+ 
Moschetta, Giovanni, 
Mowat, G. T., 119 
Mouat, T. B., 288 


Muzi, Mario, 43 


Neumann, Wilh., 719 
Newcomet, William S., 6 
Newman, Harry S., 12 
Nicholas, I. 726 
Nichols, Bernard H., 73 
Nieder, Franz, 
Nisbet, A. T., 8 

Norris, Charles C., 332, & 
Nosaki, Schuei, 72 


Ockuly, E. A., 131 
Oden, Olof, 287, 28g 
Oechsli, Waldo R., 
Ostling, Karl, 279 

v. Oettingen, KE. N., 844 
Omizzolo, F. Bruno, 144 
Otell, Laurence 


Pack, George T., s7< 
Packard, Charles, 31 
Paige, Beryl H., 204 
Palugyay, Josef, 719 
Pancoast, H., K., A421 


Hh 


\uthor Index 


Pape, R., 71° 
Patey, David H., 726 
Pavne, A. | 


Pécurar 


u, Ovidiu, $73 
Peirce, Carleton B., AS! 
Peltason, F., 71: 


Pende rgrass, 421 476, 04 

Perona, Pietro, 424, 426 

Perott Desiderio, 267, 29 

Perrot, Ad., 566 

Peterson, C. H., 564 

Pfahlet George at, 
415, 572, 923 

Philipp, E., 843 


Phillips, F. 731 

Phillips, G. White, 573, 727 
276 

Platt, Harry, 13s 

Podesta, \ 

Polevski, ] 

Pomert 


Pome 


Pirazz 


ttorio, 121 
Jey 248 

anz, Maurice M., 43) 
ranz, Raphael, 272 
Popp, L., 574 

Porcher 2 
Porta, Remo, 431 
Portmann, U. V., 16 
Powers, Grover F., 268 
Woodhouse, 
Priesel. S6g 

Pyrah, Leslie, N., 114 


Price, 


Quarti, Giacomo, 28 
Quick, Douglas, 677 
Quimby, Edith H., 306 
Racine, Maurice, s79 

Radovici, A., 264, 578 
Radu, lon, . 
Corria, C. 
Ramos, Raoul, 516 
Randall, O. S., 2 

Rathbone, R. R., 148 
Raven, R W., 719 


Ravina, A., 58 


Ramire 


M., 5 


Raviola, Bona, 568 

Reboul, Henri, S79 

Reichle, H. S., 12 

Reynolds, Lawrence, 94, 399, 
§40 

Reynolds, Russell J., 522 

Ribbing, S., 278 

Ricci, Carl 

Riddell, A. 

Robins« n, Cy, \llen, 8 sob 

Robinson, W. R., 426 

Roedk rer, 507 

Rogers, Mark H., 435 

Ronneaux, Georges, 427 

Rose, B 731 


Ross, Norman, 432 


Rousth6i, Peter, 146 
Rubaschewa, Anastasia, 567 
Rubin, Eli H., 121 


Ruckensteiner, E.. 72 


Runstrém, Gosta, 


Sagel, Jacob, 
Same tnik. 
Sante, L. R., 104 

438 
Santoro, M., 129, 
Schaefer, A., 423 
Schaefe r, Walte r, 426 
Schatzki, Richard, 
Schiller, Viktor, 845 
Schilling, C., 419, 
Schlesings r, 


Schmitz, Henry, 819, 824 


Santoro, 


» 424 


Schreiner, Bernard 
Schroeder, K., 843 


Schwartz, Charles. 28 


Schwarz, G.. 

Scott, H. A., 

Seibold, H. R., 148 

Sharp, George S., 143 
Shelling, David H., 
Shirer, John W., 274 
Shugrue, John J., 133 
Sicard, A., 426, 43 

Siemens, W., 721 

Siev ert, Rolf M., 144 

Simon, Alexander, 516 
Simpson, C. Augustus, 54 
Simpson, R. H., 726 
Singerman, 427 
Singleton, Albert O.. Jr., 147 
Sittenfield, M. J., 825 
Slavin, Paul, 481 

Smith, David H., 114 
Snoke, Paul O., 136 

Soiland, 


Albert, 400, 
Solotuchin, A. S., 56 
Sosman, M. C., 764 

58 

Souttar, H. S., 729 
Spackman, Edgar W., 214 
Sparks, J. V., 266 
Spinelli, Antonino, 146 
Spurling, R. Glen, 711 
Staicovici, Ev., 573 
Stecher, William R., 106, 557 
Stenstrom, Wilhelm, 2096 


Sourice a 


Stewart, William H., 480, 
O26 
Stickley, Courtney S., s69 


Stoloff, | 
Stout, Arthur P., 327, 806 


. Gordon, 116 


Strauss, Hyman, 414, 41¢ 
Stiihler, Fritz, 431 
Stuhl, 263. 67 


O24, 


| 


SHO 


Sundberg, C. G., 122 
Sussman, Marcy L., 205 


Sutro, Charles J., 137, 437 


Swanson, W. W., 138 
Swick, M., 131, 721 
Sylla, Adolf, 42 


Tamiya, Chichio, 72 
Tannenberg, J., 729 
Tatham, R. C., 726 
Taylor, F. H. L., 729 
Taylor, Henry K., 767 
Taylor, Hermon, 281 
Teposu, §63 
Teschendorf, H. J., 429 
Thoma, Kurt H., 104 
Thoraeus, R., 146, 147 
Tomlinson, C. C., 14 
Torelli, Gastone, 265 
Treves, Norman, $37 
Tribaut, 273 
Truchot, P., 432 
Tyson, Ralph M., 118 


Ullmann, H. J., 438 


Author Index 


Vanano, D., 137, 424, 584 
Vane, Robert 42c 
Vastine, Jacob H., 41 
Verbrugge, Jean, 582 
Vick, R. M., 281 


Vita, G., 126 


Wahren, Herman, 278 
Walsh, Grossbeck, S69 
Walton, Henry J., 675 
Warfield, Chester H., 35 
Warren, Stafford 
Wasch, Milton G., 
Waters, Charles A., 149, 164 
Weatherwax, J. L., 302 
Weinberg, Joseph A., 122 
Weitzner, Imre, 39 
Wesson, Miley B., 176 
White, Charles S., 726 
White, William C., 276 
Wigby, Palmer E., 
Wiles, Philip, 281 

Wilkie, John, 288 

Willi, H., 429 


William, J. Harriss, 147 
Williams, Paul C., 511 
Williamson, Richarda, 28° 
Willms, Elisabeth, 727 
Wilson, Philip D., 724 
Wintz, H., 575 


Wolman, Irving J., 282, 716 


Wood, Charles 
Wood, Francis C., 337 
Wood, Franklin G., 266 
Woodard, Helen Q., 22 
Worning, Borge, 119 
Wright, Lous 
Wu, Ching, 716 

Wurm, H., 423 


Yater, Wallace M., 129, 726 


Young, Barton R., 441, 45 


Zanetti, Serse, 147 
Zdansky, 718 
Zeisler, Erwin P., 73 
Zimmerman, H. M., 268 
Zimmern, A., 44 

Zuppa, Armando, 271 


¢: 


| 


‘VOLUME 33 JUNE, 1935 


| NUMBER, 6 


| {FOUNDED IN 1906 AS THE AMERICAN QUARTERLY OF ROENTGENOLOGY} 
| 


| Ohe 


{| AMERICAN JOURNAL 
OF ROENTGENOLOGY 


AND RADIUM THERAPY 


MBDICAL LIBRARY 


OFFICIAL ORGAN 
THE AMERICAN ROENTGEN RAY SOCIETY 
THE AMERICAN RADIUM SCCIETY 


Editor: LAWRENCE Reyno.tps, M.D. 


Editorial Board 


A. C. CHRISTIE, M.D. E. H. SKINNER, M.D. LAURISTON S. TAYLOR 


Advisory Board for Pathology 
JAMES EWING, M.D. EUGENE L. OPIE, M.D. 


ISSUED MONTHLY FOR THE AMERICAN ROENTGEN RAY SOCIETY 
BY CHARLES C THOMAS, PUBLISHER, SPRINGFIELD, ILLINOIS 


AMERICAN ROENTGEN RAY SOCIETY 
Thirty-sixth Annual Meeting Atlantic City, N. J., Sept. 24-27, 1935 


AMERICAN RADIUM SOCIETY 
Twentieth Annual Meeting Atlantic City, N. J., June Io-Il, 1935 


| 
| 
| 
| 


YEARLY SuBscrIPTION, $10.00 INDEX NUMBER 


SINGLE NuMBER $1.50 


SUMMER 1S COminG 


NORMAL DEVELOPMENT DEV. @ 85° 
Dev. 5° @ 65° with extra KBr 


SPEED CONTRAST DETAIL UNIFORMITY FREEDOM FR 


* 


In the above illustration reproduced from roentgenograms made 

by identical technique on the same individual, one represents 
normal development at 65°F. and the other, 2 minute development 

“FOR BETTER RADIOGRAPHS” 

at 85° in our regular developer to which was added, per 5 gal., 

3% oz. potassium bromide in 1 pint of water. . . . When conditions necessitate it the latter 


procedure may be followed. . . . Use Du Pont X-Ray Film, the all weather film, with sufficient 
latitude to meet emergencies. 


DU PONT FILM MANUFACTURING 


CORPORATION 
35 WEST 45th STREET 
NEW YORK CITY 


ARK HAS NEVER BEEN 


AN PRODUCT 


In answering advertisements please mention THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RaptuM THERAPY 


WN 
THE TRAC 
| 


In Selecting Your 
BE GUIDED hy the LEADERS 


of the PROFESSION 


Shown above is the new Waite Shockproof Therapy 
system featuring oil sealed rectification; unaffected by ’ 
altitude or humidity. Of special note is the 200 KV, 25 
MA., Shockproof Flexible Tubestand which is completely 
x-ray proof except through treatment port. It affords 
every conceivable angulation—such as compression treat- 
ment with cone in direct contact with patient and treat- 
ment above or below table or couch. Perfect counter- 
balance. Long-life x-ray tubes and shockproof cables 
that eliminate overhead 


MAYO CLINICt 
Set forth on this page are names* comprising Recher, Minnesots 
a veritable Blue Book of American Roent- PRESBYTERIAN MEDICAL CENTERT) 
genology. Their selection and installation ; 
UNIVERSITY OF IOWA 
of the NEW Picker-Waite Shockproof lowe City, owe 
Therapy Unit, after careful investigation of UNIVERSITY OF CHICAGO 
° Chicago, Hilinois 
all available makes, amply attest to the * 
MT. SINAI HOSPITAL 4 
superior construction, dependability, safety Now York City i 
and ease of operation afforded by this UNIVERSITY HOSPITAL 
NEW development in modern therapy. ates it 
UNIVERSITY OF VIRGINIA, 
Charlottesville, Vo. 
*Names of other prominent users of Write for bulletin 170, describing the F y ky 
Picker Therapy Equipment will be sent compiete line of Picker-Waite Therapy LENOX HILL HOSPITAL 4 
fo you upon request Generators and Shockproof tubestands New York City x 


HAMILTON GENERAL HOSPITAL 
Hemilton, Ontario, Canede 


CLIFTON SPRINGS SANATORIUM, | 


Clifton Springs, 


Th 
540 N. Michigan Ave., Chicago Superior at 30th, Cleveland Other Offices in Principal Cities 


In answering advertisements please mention THe AMERICAN JOURNAL OF ROENTGENOLOGY AND RAvIuM THERAPY 


= 
lf \ 
> 
| 
WAITE. 
PICKER 


Necessary in Combating 


HEART DISEASE 


Wien the ever-increasing number of deaths due to “heart 
disease,” radiography of the heart constantly assumes greater 
importance. The value of this diagnostic medium is called to 
the attention of physicians in Eastman advertising in June 
Medical Journals. 

The points stressed are that prompt, accurate diagnosis of 
heart disorders often proves a life-saving. measure; that the 
patient should be referred to a radiological consultant at the 
earliest opportunity. The physician is told that you can supply 
information about pericarditis with effusion, pathologic aorta, 
calcification of the pericardium, decompensation, aneurysm, 
hypertrophy, and congenital abnormalities —facts that are ob- 
tainable in no other way. 


The distinct and accurate recording 
of the heart’s silhouette demands film 
of constant sensitivity and contrast. 
Eastman Ulira-Speed Safety X-ray 
Film has these characteristics. In ad- 
dition, it is free from fog and manu- 
facturing defects. 

Radiographs made periodically will 
present the same techalioal qualities 
to facilitate comparison, when U ltra- 
Speed Film is used. Each film is ex- 
actly like the last, exactly like the 
next. For most successful results, 
standardize on Eastman Ultra-Speed 
Safety X-ray Film. Eastman Kodak 
Company, Medical Division, Roch- 
ester, N. Y. 


bd Eastman Ultra-Speed X-ray Film 


4 
ae A / 


